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Jsjt !-t y i s£f 4 (jf'i./.ijl/'l 

-41 y iyr' t yjf (l^(3J£_yly'4l <^/T ^LfJ yjl (Ae—jV' JjL. ~tj7 A 
\Jjb*l J” l?<^-yly'yy Ll—i^i-yyjl'jjy^^y)^ y sjjJ 
yjf JjCC y)f 4.K Z — /l :4/,4l'4 (J^ y 

4(jyi \jt <jij\y^ Q \j\ 4—jy\. 4 \jfj\ t. J —\Ji \A'&c — /ly'w y" 

4 <j->v 4-^ ^/> ^u ij ^ 

A' U 3 * tAA (J.K i}y bjy fcjJs. y U 3 ^ 3 Jl4j 4 -y 4l i 

\£jf\j}* AlyttL-ijZ 

4< l? ^ y^ j <y- (jt yy*t/- ^ -y ^ 
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uC & } 64 64 ja ^=- u> ^ j/i) >f>A C^n 

tJ J 'yt Jri ‘sJZ-f JUcI I S ' ^ f IS>>) C-/I |*Uii (Planetary) (J.K 

^Tji~yU y Uktf -*y J>r y jVjL y-t fV 1 (3^ 

ii.l> If-jf ♦IsLtl.^.j^y jy ^ 4—}i \J3?S 

‘ y ?y f- s) l/"-y \J&j;i JUj *■ y 

‘w^i <^yf<>i-l?U> JU^fUsT (jjyl^ 

lT If If (J^ j » iH* £ ?l£ tO-tf 
#y <-j\ 4 ?L J'^ f ^\j it tf £ Ju- Jy^ ^ Jji if 

iP^sCu^^) (J^r^l (JUL'yi 1 t^C$ fwi^i ifsA^- -\Jt iL 

( jc) »^/* ^(JyyL-yljaf—Uj -£_ 1 -V ^ J 

^ iji y t>L l&? tit wXl y^Ly J/jlj d—j'ffci ) y' 1 

** jr 

(Comet) &/U J Uj L^ i— jj *£_ (Jb j^C <<£_ 

url L y ik ^ \JiJ \juU \jf SiJ* 1 u ^ tu 
£-1^* ijitf jji lTV Jjj i — f ijsj S fajrsj^ij^/ 

^ j^Usi 

(ftj i jt t^ir l sU J$l wCl _£ *£- j?*£- J^jy & h jv ^ y 

( U^ j i c d^ * lC 6 tr T^ij* jt ^ £- 

{$^-\Jt > y jb wiy j£ L^/l 

Zl jjjyZl i_?y ZLyO^^ 1 -^ 

^ ^ s j^L 1 Ji>-u/T J£? ^ 

y j^cP ^/*A r itf y 4— a/U^^y 
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wJTjy -jt \J)f $ if -{J? (jf' & {j£jy*os\sJ? iJ"wL> 
i JT £ ^ l \$j oj&* ^ fs 

rJubs^lfc tfcfijijZ 

0*1 cl_ i 

^ 2^^4/vbj^ U* tjj^r ( 3 t 1/ (£f (j/ ^ £T* 

j^f (j* <r- c)\ S j>*L- ^rri>li (X 

/ i ^ 1? * 

^L> t'-’' "<f- wljl blrtifjl 
22 /Ai> ijifj ^ trj (j j« -*i_ r ^ i_u (jLi Ju'i &y 
L-J <L-I ^ jt l/-jjIj 1 U ; ---If > J|? J^^A- 

-<Jt Jiljt cLcitjC^y; 

nJijj&r' tL-b (J^l ^L f>_/ iijl (jf^j/'fc id. ->-* 1 ^CrV wt- 

So>J C 13 1 /* !f j (J 1 # ( VjjI \jfet—^ 

£jJ'{t/'/0 } ^ iS-y^jt ^ -fu~ -2 i<ff -£^_ J l^(J- 
j C/L> -{f'j^'c— JzA- \J\ tj^‘<z- JL-jy^j? Jc & (3 

y Uj Om/j ijIvj Jbv £- ji^I- f&iP d& 

\$As~\Jt j£_lf A— 2— J, l i_jl (Jb 

jfdtj'} A~l2 \jyi\$ l %.{$j l ^‘< Ji \c } ij&\S^\ J^u~ & 

OA. Af\s£- J^b 

dP Ji> ^4-1 *Xi /V ^ £ ijj^ 1 J>\ c£ J -l£- J.K tj>/ G— 

j j^^L. ciUi t/j'd -•f- fif tyv jjkfjjfJ jl 4- y 

i—jy^liy^L- (Jj/I ~t/? jtT(jH Uj (/t l/c^l j>j( Jjvi?- 

U/'lT Jy^”wXl ZfJ’tS f^ 1 ^ 3l J" ^U^i 

fSd^(JZ' £ 20 *jj£ jf 6 f*'>^ <j>/(-* ■•<$- 

\jt-& tfj -Ti (Jl* y*/ 1 ^ U?" - l£ ^--te ^ 
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irTy^ 1 ijjfrjt £/: S & 

•db£/t‘&b A ^ (a Jr) 2-, A \f./*>}J'<~ 

C.vi*c oitf -1/ijb (/w J& tej^A ./i>.tH i 

$s*£ iz-As/ \*> ^CT| 'fe^L. t/' ;*/ jt# *i? i/X^j 

ijjjfj£)}iC. /£} ri <<JCa}I2j&~ Jy iXiJ“ 

‘U~iy>ds(*J*j>iJ['^’22 lAfy-kis jy?’ 

y^. \$ /&») S>> \j£ <J£ fetf/ iiii 

(T lTc5j i/ 1 “uj S^4j Z—a/^Z-VC. (jyr' 

-^l. lv:y »)&><£- A U uCj l/* 

(J^ jt' U l/^jI Jy/l—^L^t/ 1 

*!_ J^i j/Ji 1 i^Tly (JVL ?(/*" 

$ ‘{j^r \£ L.S~f. J& f y^?\s\ -lb-. f W*=- Jj^/ J> 
L^f> jj-U iTj^# tfe 21 /»>£* J?^L u' 

* 1 - ^ ^’’:L/c^./j jiT 

wXi (jf £l U- .jf^. jjtf U;*’ 1 

-t' tJ- £/^ — lT J lr >jj ^ ir> i }/ V tftj/'v 

UTi <J~j (Jl/C \$xf a y \j\fL- £*Ja ‘V ^ If ^ 

(J/?* L^Lfi- (J- jW ^ J*} ~S £-\s l$/>3 J>\ 

w?-j£_(yu ic^l^l^^wL^yLT ^ 

f/ f'c- i/I l\JJc <L 2L & JZ\Z-\s£ OiX ii A - txs /<£ 
Ut/% O&i ijf^iS bjyifi P |"j!^ > ^ i-x lS/(3 ( 

AaaAm cftSiCf «=- i-* 1 -' 
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{/** ”1/ wliJ fcj7 tf ^ J 1^ oyQ^ UO/ l/* 

ti i/f 6^^^ J/l? l> f l}U i$ Ui^'S# *jU j ^ 

S ~u* Ju k Q\*i * [SjiFUrtif?*/ ji u^ 

jt \}U "Uf Uy £_U'Z1 Ju^ ^ut/^ (ij'f {Jvy (jy^u 
^ ^TlT ?> 0^li £li <C- o)£- 4r 

Z0\$^f/£~ ijjt iJ ^UiJv ii" Uyy U ttf k-c/Zl (£/j ^ U^U 

Jy^£^ / (J^i ^ \J m f Jf** i—*t *zipjc 

j/ {J^j i$j£ C~ ifj* hf^dj ijJi w Ly -/ 

BOO^/^J^li dl^/i $2L\sj}I*jx£J' $ PW ;ff~ y/y 

Jj t/^l-; lTl/ 1 <*— l/^ 

far l£ ±/ Kc farte-H^Ak lA i/lAc 
^f.J^-jivlL i,Ljjjl iJjL <\jf ft^jif-^ l-Jj? iZ-^j'JiJ^l - 

j/£Jtii/i_.yi fiZ- )Jt 

~fl >2200“ 

-ll* JjJffi y is K^jU [fi- f l sjtfjs M 
<^j\zt ~fjf f f f \Jf- b) S >f U~ ^ y 

L/y^d^Ou-'kr , fji t'f fj?/ fl f\ -\ft ijM &&- Jir 
L-f \Jfr \jirj tjscjijif tfi. j iJP’L- <JjX^~ f £— —■ l 

yf^y ?t i-jU-yyjZ^ | $f-S \jfj)^ 

^-(lT) Jt> y yi y It (/( Necho ">/)/■ ijf) If 

y c~ /\ if »j y ij^c^ yyt J 1 ^ ^ ^ /• J-s/ ( 

£-\j f (>j if j>\ f y i/J&f- f y e— fv Jf f jej/i '^_jc 
yt ?//ji^ ji%f y -X ys y y/- 3t>u y -^_ry^ 

Cfoj l? P- 1 IJf '£Z*ffjfj\<^ 
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(jj/'' \S/- f Qhj vij? 2l jy- yiyi 

(3 LA I ki- li TZl Jlfl <! yf l=X >1^? - j-K / 

-iL. <£i if wir j£\s Js\r- £~ c Jijfi 2_ 

2l 2»>i> d - ] dc~ ,, j: c^t \f. 

M j/^ 

tj\ ~£~ ijf! £** A- A- li)l JX/f ijr^/”* (L-lg£ i— if J)\ L"l£ 

i}iiej. — b i_W / (Jlr 1 w(yj( iJjJL*? Z^lf iJ** U 3JJ ^" £ iX* £y 

U’Afi 

L~i) M iJjJ^iJ^i^ J/Ljrc3jZl Cf 1521 fc7l4S(>) 

£/i^ J — i_X (X (Ji£ 

tX 1 ^ f<£ Jij $*/£- Uj^(J 0 yi* 

^1 i_U <dL ^ iJ^y f ^ tC-j?" t'$\ S* m £- 

jt L^ £) *?\jt py e/? i_ If 95 “lX XuC*lX -!*>** 

sjj? J"* (y 1(7 \Jl ^A <£. sJdf^-fL. Z-yz j£\s <Cr iLlf JV^ 
Ji/Z {jrZf ijj^ j£ -£_ 0>j ft ; (Jr iff 

£Lrjih < Lb tr^yir % j/" 

flj i K\^l i- j^U {jXl— ij i-W J^iKS J ^ U^z -W 

X u r| ttf LM- u ^L 'ijj&'ff 

? X- Xl/y^X^ fytf yiyf -^7 Z^yXu ^ 

Jjt. Ju- Jr ^ f ^ jjd** f* <z- & j? 

j£f*iJ&ATiJzitjjl i-pJfiu^ [ 5 ^ iLlf 

il J^i H r J/OJtf iy UjX^ -J jK 
* U y U j jL f X fi- 1 
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jficftijZ X>^ £- 1/ 1 lTl^ 1 *X 

( S&bslc- i> X 

(XlXXX^ X if ' 1 dXL X*^ 


iftjZjti CCCuLit ^ yi/bji (/-ii XI d^X 

— >X X JX* Ojl j*?L '-*£[>' i£- ij?\s J^*/~C- t ( \J** X 0 

jji f(jLU ) \J^ £~ ijvjl/ d* X (j/'Y^t X ^ X jo 

J" l^f I tX 'ff'XA /\7. \i<£. c~ L-r^d- £&Jc Lfcl 

(^>5^-^" jy^i ?'/< >J ( i-/i XX/ (jr^'i_J./ c/*^ 

J'l}? t^-0 pCcnX<£->£ d^lXd- ^~A ^jOjIckL-^X O^d)/* 


hjL^iC^fJ? j ^ X7 Ml 

- -’ T* vy 


AjLy / ^J Xy I X^~_ Jj - * 

d" J X^I^-cX^^t^ J^d^C^X^XX^ 


¥7 -*.Jl / / /^ J C 

"“'" t- r ' 


^'Ll^i-J T^Jy^y L£ /L^P Zl ^ i_^ 

d^»XiJij2id“ d^t 1 2- t^n J X^t i/ 1 

X X-*"i J% cl- X X 1 dX ij J/'Oil X* L^ w»-y (T 

d^X y tK / u t/ Si-uX^Xf -X Jo TUy i/ji 

~d- 0 .K [^ s"t ^ 1(^(3 


iL. mX”1 f^U £- i}^U~ (d 1 ~f~- X Xdli^yj^ «X_d 

j£ jhij» J$i£. \ jj\ *X jf i i— \J~ -\S ,j u ?\ ^y JX X 

9>u i^d^V- 1 (jij cm X jw if i X^-^Xd^ 1 i-ffy 
^wi X /^4=- X »2 l£j^/j X c^ jj'i-X/^di 
J?' ijts \J** 6 id 1 X J d-K^ y ( y ( <<i_XwU?j iTt/ 1 <c_ yji 

i-Xj^X^ \J\ji\&£i \J? > £- Jr^U 

£•) £- *jj£- j}\ -}d~ yiyl sjlljl^ jj^j^ l? X ddd 
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it* X. jybji/z 

(Jl'r'jg fjt-J fj>}f f~ij30olc/^^— ffl $ l 

f 2_ l/X uC ^ ?■ 1/OliT iU |X(/5 fi fL wX^ (X 

~Ij ffjif. fJfr^ />*£?£) \ jfcjf jj$\ f-'f i c— ff *J> ^ ~<^- 

-fiSff ) L |*1? J>?f~ \£ ”uljU>l 

Juj>^ 2^ -if ff i fy^ ij£* fir S i j'l 

fjji iiJfcf jty 

wjX (i^jlf^iJi £Tj £—(*''' l ) <f~\ \ff i_ I ^ J5J/I (Joi?' 

2t-j£fifi\s£- ^ fjaf- xf/ti)£- 

f.* L- Jjf~\f i— fff- f/S- jA \fj i - Jjf i\k iSfiJI 

<£■ t=c( >j -Ij f } /^ ^ S ^ f\s£~ <L- *“ 

Jf f- l^J eJ fffUA'j tjf J Ujf yj^J^ l / 1 

£_( i_ fi -Q fyiA-.ff 1 t'fJ'aC- 
ff\ fij)&)f- \Jr*)X} t> ~lf f l y ii—f 'S&Jvf. tJSjf fjsijA 
fA ft f ‘<f &Si L-f fSfjiA-f- ^A ^k-AL- fi ~ia tf 

y/f Sff^—b it- f/S i« \Jf^jA t&jf -[jt f\s ff\t\ 

~s*’ ‘/f AjA ijf f{J)Ajl t)f ft ff g -. I ~i}st fy7 jfs) ylri— 

-iffAyft \jl\te- \Ji/*j)*Al£^.ii 
f^tAif -\A j/ f\ f jAt\r ff if. it/, 

S \jyfU jyf'f -L *JA><LC Off/ 3^cJ-\ )ti>?’\Jt Jr^ 

«rinji fa BJJ f-'ji I \/i iifjf }) t-jftZrOl t!?.7 
f^jeh Sift $ fll>*Z->AZ -\A Lj J *JAi fAjA. j>\ V 

If fS{($ Uijf _*AA JtijS? J?l% ft &A- 
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(Cosmos) 

s ^ l Uj f - * L? ij? 1 If 0" Chaos m 

t*2 JlJ? £—yi(d-\ A~ £- i£-J 1C -<£_ fcrr 

ij^ 5 / (j^; -tf_ 

(Jlji (/I t/^V ~Oi^y‘ ^ l£ hjCl tf ^c?<C 

J** *^“ jyUiO‘(^2-l^k-^ilwv>^"jL Jyi~ jy^ 1 l/^ 

-l/ 

£2 ^2 iJrVf &f i— \J > ’‘Q\J i . ( Jlji ejJjt^^y^yi/l 
c- 2 L,A/Ut?/( »JW ( 1 ^ lT(JvI?'>jI 
Z_y"(3LJ I J/ftf- 

S-if** " -C-Ur (jCfc*L, 

jy^I jJ UV» (,$y^_ 2l *So ***'-$ (^ 2~ 

^1 ^'U'j i_ ^Lr^/’L wXl i -L? t/j^L <C i $/££ ^ *!_ 

\jk.)^i/i £ big'll j ^Lj £_lf* 

S' “t&yjt” wlX(Jl» ./ (^y^>) o’-^* ’jtfifjrfjft* ^Jrt 1 (JUjyjl 
(/ (i^S/O i— l/* 9j <tr^i ^ ^ _ 

^fef^vUj^ sLif ^ (j^*^ (3^u>j 

<c_ (j^jbijjfcjsf *t/>< >1 ~t/? >< j|f|j£ <— {-T* <£ ' /(TvO 

J^c£s(^ VtJr«i£ 

’J/ i^wl> ii \jjl tf i_ J'l -iStf** iT i_U/f jf ji 

Jtli-l i / 1 * 1 tJr Jt*- 1500^ LrCr^ 

'■if r ^ -{f if u-*^— J 1 ^ t-^ 

t/* )f*JsT i^i_U w_^ ^US/-L yji ^ilj 

(*£ f J^LiJhJx’iX ~*S{i')'j£\s£-£L.''ir£- S^^ddr'^l'iS 

-L 
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l .&L jty /^Aj A 1 A £ ^\jj£ 

(3 '^JrA f JUr'iyi— (Jj?^ (A* 

Ai >'^L (jt’L® * i £ ij si*' ‘\2 4- <C~ tj *** * > -*£^ ®y^ 

A .»$! tvlf (Jl£ <»X ^ A A* ^ Ayjf *£>y «i.u J|j? */T 

-£. Z-lf 

/ijyLJyjl Uj il_ Jj w ^ j^j 

~l£y ./ (jA j\j)j>)/[ JijS $4- wAi_ \Ji?\ ~ll&' 

A <£ 1 (Jt yu t ~ (/!)-” JA >u*i y »&>: (ji *-^>^L/-y 

/ jA^ <£ i_A// Lfi t y u l ifjy^A A 

w-y tjl ~ (Papyrus Scroll) ylj^ 1 '^\J 1 0t If! AA-A 1 iL- 

)¥‘ s? tf^jL^dfi A i f \j^\ ^.i$j'f \Xj jyi7 

At jyjj^ -£ tfoa*% i]r*s£)*\jZ, iff -\f yi 3# i <z**£ 

j*L Jt> lijft ip 

» A JtfAf Ja k~jt ^U8 : > A \js\ss o i - £ Aj[>/ 
(JjjU jy' Zl {^jy'\J P A t JS 'S U$ (J“ j U~ <J*’ ‘ \jf 3?,f* 

l ( ^C ,, "Uf / Ac- U- (JJvL-i— lj L-J 

A Jlyy (4 jj liy^tA'A £{J~?0 iKJ .s-yjj J^L Jl,> A,? 

f/AXr j’lJLy ^ (A^-^A—tiH’yCllzy'l 

jljA/V t^^yJ 1 J/* lA j 9 ^f *— ■ ^<27cC2 ijf* i/l ^ y^J i-A* 

-JleLi-f 

$L T AVfA/j ^ 

ylpji J//T D jAyA AjA \/i -\jt iiy/ J 1 b" t A /* 

~<£i. j? j\n jyi^Aij A 
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<—j\ £ U } 2fd? J -K if** J; l ft 

^ j»L Jt Vi t-”/!. ^ “#> <L £ 2 LU ^ 
li U~' £ -'If i- (Jl ~l/t 

-L? l pJ'o^ &^/£ l /• lc/“"*i<' J 

i^U^cA-L - 4 - Ji./ ^ tr J ^- 2Ll? 

-<£. L-fjr^n (jl/ wt J j? 1 J\=_ u" 1 ^ts* 0^<£- [^*i Af^ 1 

i#i£ j \&f i£jjji if. iysXiA ifjt&i- f 

-gj? 2,;/^ tyj iL$y*£ jyCC <; >jf\ \jZ jSl 

iii^£ Jp ji c^h)j/\} <S (fjs 

f L gJ& 4\ ijjlffjlf- ^ if"* jf‘~\Jl L Jl tfP jsjS’jfil jt 

f?f\ ^ fy I Ij f^Jy jtfl lTj-i f^l 

‘iX^Ti J/( iA *w li’S'M-q- c3* f C_ ( jJ 4") 

y Ltfi/Ilf iff ,At ■ J^IjCJ j^-ufuAur-Jip L L 

/''<£ Jr (Cosmos) /i^r-y/L (Chaos) 

£-jf . jfit (T <i-if / ^rt 

<Jl'i >A Jji\ \jf <f JTl^ yjl -sZ-/t \j£''£ff 6^. 3 A& Jf* 
L # J Wl? u4 \$ l >? f- Jr JJs \Jl <2t L >"/’j 

>z*£$\J > ‘‘iJf'itisU}\}bi)\fj' fa 

•■if if 

-<z- taf y U £ — - 4 10 A^sJfi j, 
£ t/Swfc'y d^-sf. ij\ 3, 
if./") -<z- (3>t j"jv wt; if 

iXyj'CZltryj^ll.al^ ^’L' 1 ^tVf'tlTj.'tt/^aianiB) i. 
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ift ~\jfi trb ik S {£/** a 

£- \J^ 500 i)w» %£-Vid*jj£ r fe/i j£ U ^ *2 }j£l A 

-\Xj\/1 25 - 50 x 500 J*l£- ^c} 

fife \jt t*x S^* ' } £ifi£-JT l ,6 

“2*1^9 f*F sU j j i- ^4 c ££»j^JsjU?si 

<f^> 

iT^U ^ JL yt tu l^Ui^ 2 

C )■ ~X//£ 6f £>*-o 1 oV- 1 XcAa^ 

- e cf t j£ jy >u ^Zl ij gflt J/ \jt2£<L\Ji\*i ] i 

Zl <^f \zf/& JjvU ^/ Js* / J" {/^Jl / \Jy^L- !>} /^J J l^ r' j/ f 

-L^ 

Hyperbola yjf Parabola, Ellipse X ljL*U- yjl £ 
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L- 


tS i Ufi \S* (jL^t a>\? *Jr ^ ^ ij \ j\ 

y ^ ~rf 0? U" l/* ‘Uj- iU ^ 1 if 

X ^ wCi ^ 

Jl^ly ^Oy 1 (^yiT^y^Zl J* 

tsf ^ J\s£l- flJsjif ts\sjj}\J\tJijy* 

~J7 (jl/jf u& wf jr ( y ,J 6 */ 

*1859^1 lT&ljl< C^JL/^jf 

tC 7 j /* i f \ n — j itfLj y^y t - J I Z' l^L> / j 1 1 1' i Cjl / j ^ 

V W -- W ' ' J ■ W _ "— ■ £ “y 1 — . --' Wy V ' ■ V 

Z-y^ OM jX 5^/ L- X J j? i£?2 (*£ Jy Ji 

yi -^ir 

/^y Jjj?y*f^if iX ^U > ?Ik cX'l/s' ■>='lr k tr- j 

Lf"^— yl« i_ ^L> 'Lf 1 ^ c^ 1 ’'^r- ‘ZdiP^ Jlyt 

^{j$ ^~- X j£r"' 

$\J\) U# <L.'&J%if£~ l )?.jy£ ^jI-XjjU*' i) jjI 

Slf ji «y lTl / 1 l/* V< l- \J$ \f' ate £- cf-'j/^ ?<£_ Jitr* 

y^afT X cfc)^ »-> y AA Jjy i; ^5 ^U- 

t /> )> £- Jy ij‘ _£f ts*j> yU“y j£ ^j) (/CjI JX-U y (Jyf »X 

-FSi^k i l^t 

“L/; lM ^— • ^ lit^tyj I jXyXj lyu Zl XyL'j^X^L Zl 
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d* L (Jtr't y 

o^f -c- i 3 a ^x- JifXi * jiiiyJ lT>^l 

l yt \3 (>j** A jd dd? s X>J~~n (Jj 4~ if\ssL><z- 3f< d~ diJ^tr 

ij^3- jjUj c/C^i & f ~ ttyd £-'\ g- t? ( 

~i Jyf (Jycy.i tJfrJiPi je sjlj 3^- f^L & J= - 

Zl u^U*- tJ* Jyl (J/Z- f 

V( jt «£*j\7^J3 JjC*'' £ - ^ lZ t-K (Jj^yV y4 

Z. (J*>f »-/|' / ‘ tTjX; >-£Z X f j\ f-tji* ty! ■* ‘r' 1 

/ Aijsb d^C. 4ZZ- L J l^ly »Z L. l/tt'l 

f U?l l3t*t if 

-LJb: jiwi jyijCTiL-12-u^izr lH / 

yjl uf JlyC -*l. iii/y ufcl »/ 

wi/'tf i/>; c£yrl 4- tf -Ul ^ z~« J&' 

(J>~ ^d^dtJjPd^Ji U"-lfZ- Z_y r 4(k'* S'&yX 

df\s£- «J? T»l J^TZ- ‘UyiJdjkbd Jy 1 Z~ v^T J /'^ 1 /^ X 

j i Jjf (J>feC ■*, yy' s' y l 4?Z i > jyY 
4 Z2 ^ d-A d,\£~ kS*L>yV (.//J »yZZ *d- 
lStQteke)J?a)-df?I^.J\s&ls^rhl%£$'d^ lA f i i85 -(j*r fl> 

Z. (Genji) (^* £ ^ jd •*& 3? * ~l? tU/ft Z-U (/^) Jt/K f ' 

c/y J*i 3 3$ $ d^ }} ~d dd. \JL? iz- 

j}j>'l Zl c 1 L If / f 1 185 l£./I /24 4&* J/’ (Zj^ iT(ilf “1/ J/j IT 

jddjA> 3? dr j U~ L A^yty fl^^Od-JhiA^-A^ 

>P e— djA > \$'y.&f.3d^ i Ad# %-iL.£—Ac~<2sf. -&l£~ \\J^j1jP. 

Zl ( 'fi A^ddaS AjlSL- ijd) 3 j/ijt jji^/ 

’■<£- A\\>. dt d~ lyi £•?■ -t— uZ- jA jjj 
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j Q b i A3— iXi si \jt i/icf 

rX tfdL Zl (JOjZ— {ft 

L- J\ i—yt X yir iT J&v j / t—j? &J - 7 L i—?t X 

wr^-y ^ 

1 / Zl jir^Tj^y (jivL^/Z ijy^T si 
^ £^rr ^ / jA Zl \J\ jZ £^_ wX JC> G ^ 

j/U X I {Jsj7 f *L_ fXjJj 

id- f» My* wiy^ Z 7 “I L»>" L / J7\ t^j^- 7 <!s€ 

L r^-'/'X X [tf J (/ W V f >^ l/ i,hf f tyj X (ISE) 

X cJ JC (Jt’C j 7/ fyj I {£f*{jZ ;JjA (JL* 1 Z- (X i/4^ ”■— iZ 

* t * 7 

' \J^ jZ [X S JJ ^ r o ^ £— If tf/lff /z X X l/jj f 77 

aj, j‘i> 7*7 1 tos%7\j\si7L7 

$ 7 s. js Cs\*je7) jj| ^ (Jj^ /tj)^ii> k-^yZl iX 

\J)£ j)i ijjl)l? 3\' 7 * 7^ {^7^' ts^ d?~y Jr j 

Sj>. i~ f'/)\f}\ C JjjOjI iSd> Jlj L.X U: ^ w-Lt 

-<=_ t ’SiJS^/ ‘fjA 4 lT JV l J Wr X^6- U 7tsY L* jX 7 J h 

2 — a jlwt— iX'tX'tT* t/V 7 7 7 7 

<£l ijji-yij J’l? £_jj (j- 

f Z_yC y*L 7j<£- yi**-ji zf>jtt Jl> 

(X <iLi^" Ji <^- ^ jjz^ £ \ jjz} 7 >j <£~j 

XwjU" w/l ^ t- f J fL/? Xj <il — y^ 

- l£ j 

< 7’7 uz 7 7 -^ 7 7 \Su >7 7 ^ 7 ’ 7 7 7 i 77 7 

7 . 7 ‘ ‘7$-rz/> '-r --4 7% 6 7 'iL i-\ t-7eL\/ j\i -7 Z~£ 
vs£ifJfjrJ&l£ 7 \s£*-£ 
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>i Jt »)Xis 


t"l? Lj ijZ b ijt 

JOr 1 ' wTiy 4 ?? ijb'b^ 

m <L \jhjifc- fc»« — w ?*£ tf.*£\j$L- 

j: jlui A- o*zfJ2-ji j^yt/yv J>£1 i-:¥-\)f 

iilSf .*(yf I i <£^T (,/. y 1 Jj^y wi^jyy* 

,/*£_ Ckr: -L* Z^j \5 $ £- *~j?~ 

-Jr. ~>>>y^l/L^u/ ! i/'l (/^ ^Ujf-yij 
*_ Ufl; J/ \J<C- f (ji ^ J**^ -JJ »j ^_y 
J/ \j\tyJ\- \£< lSij£ £*-)b 6-tty ~£- J- ^tyfdty y 


" lT L/ y # j L j l) j > ty-<L. l£j*j 6$£ uihuj^t I) y<£_ _y 

d)* JV(£l Jj S^L 1 / J?Ld (ji t/ i- 1 

** y ** ^ ^ 7 


>Tj 


* M * 

i., 

‘ ■'V ^ J'*' .4 


p l*>* 


& 1 llu 

-A? W*-'- 


C\~j< ff.ty.PiX. 


. . 1 *M fi . 

1 y y ^ ir 4 


^7 


■jTiwiy'- t3L^ ( *— ^ y; cJ 1 y ^ d?uLc-£~j \£-s 

yt b^f Li j" <L.lj ijJjyjji ^*>fi (— Joy ' <*—A jlO 

Xl-u’oC: $S\J$}ty) 6f<=- id 1 ^jyt >— -^o 11 ~6 

tTO L//ilc_ 

jUP i_X^ iSu } -^ )>bs r . wp^>J (/l*s*l'l£/*l^ 

-if Tb£ 


J>\i Jc*j fC jtLjtyC z£~P' 

iJ&J* 1 rstyC JjCs- U~ u n 'ty-tf' \Ji/i <J i Isji}’ 

jjf u»s c? X j Jis ijjjijz j 

jii ijj^yy* *C - ^r if ■/ lX^j^ s>‘j/ijivy if 

Jr^ji tJjtef <03ji\e 

“U? "f- ^ ^ 1 / v/ 
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|J{A iS L if ^<Sb ‘c-i \$ i/ J 

5i ujjy 

[^* "IL yiT/ jJhs (J>jA i- y ( V Z_ vU^ 

'^/Vy tf u f y f z£/ ^U^-^Jylrt/'Lbi J?/ ii-L uTJ <L 

j'" y y ty iSjsLs C^J— *£ J 14 £s <S Lb/f' ~t— if S 

o^l LJ?£- £. j)fM) <op£ LrC^'l S' <LlX; J~> 

j lT^-l/J' V'*^- 2_ij Z /jlis y \jytiJ P. <\jf 

L fj/t /^Irt “Li? ^ LA L*^_4 *,c ZZ 

ijy»4;«_ji^i Jy t-ii-jf Z-/^ i> ^ ^ 

i}0\J'ijj! ifj* jJij^ ^-Vv? -o£ 0 ^ i/^ c^Hc^y 

-J#!/ yj|»it£[ 

iyp^ Jy^ Zl (JL i/f^L L-t* C *# -*M$S 

$b > wU ’t** fJjbJ'jil iS^ if S >jl iJ-’-y ? ‘J -^ 1 

jyUi Z-Ui (J^ 

}pj?. li* fy. Jj ( i^ ”(/j^ -W 5, ii ytj Jf/f iTvy cT 

£ t y 

if y^ s£ i* j^u^i o’ iTj^yif ijjjy 
y -//(JjI* Ji,L> \j\j))H. \j)ij 6^0^ 

jl jJfA *J X. f-P.tL- fj i iJ^Jp iJ j P i ‘ ) ^ > ^ 

j ^(^A i \SA~u~ ^ u- (jy/T^ 1 

J^L <_Jvy i/fipy^ jiv Ji; (/Gj <£_ Iris t^* 4 ZZ 

l/UbP.y* o’ >7 w y£ 

£1. u^jf (Genetic) 
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jb}\ t^> ijL£l (Jk \3sjj£\s 
jl. » IjW -£- i jU^ ' k_ ’dy* )j£- sLl / 'sjf cjH. j&i i/t 

/ j/ '(-£. x u (jA JfZ.dMC ;Mf 

L-bi ii< JTjfl {$js° \J r r*\ / {jj-^ 

\$j* 4 ih^ \J* f < = -~ 0^ j [ h c/ J U~ dfyf c£s i i— If 

c- (J.&/ «^->j ypiii ^ Jvj£ <L (Domestication) 

jl Xf^L- l ^ \J* L \J) J' ' f \^J 3 f 

~\S } f/£ tS" & iji J ^ j\jfr J & s)) X lj Xyr 

y ^ U Ji X (Jr^ ji jl X X> Jt 

S ^ j ?t&r i — /Or UXt?i Jiy (jyy 

(J&l jX- y^X 4 /^lj f** 

c^l l/ 1 ^ X JUkXX*^ XXlXzX bX* 
>yif XX^*X (^AjXlf $fl>yjX- j* I>1 Ijjsjs 

X X *f %££-C£ f -s&l IffLSj {Jt JiH S* jjI Jt L-rt W r ^jy yjf 

& x/XViji XOj jjU^V'X jsJy*9jU fejl^ 

JjH -jt Jy^f/XX -(^ 

a J; J=ffjc> xxx ±x> ^x ^l j^ctf 6 /» 

:Xil^fX (ji ^U#Xyf 
^ Jjyt (X; ^ 'fc/-^ ti/i jf cX* x^/ 

£- A i~sj3 1 triy'Xv^^, ijy^Jf if J wXX/ 

ij >5 X y?Oy JX/y 
/(/ u> L/^y ^ fcXy ^ C^/w^f ^uyy> /Jfi X 
X X ^/i jU- v 1 rl f ^ 
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L _7X fX nc- Xn -c- jrl^l/i J»i j>I Jut 1 If 

j^X i iji t _xl X J 1 A jJ ^ 4 

** ■? ** t “ 

c> b 6fSw* xx.> jib^ o^'A f u>£ & 

ti-’U i! — ? j i — x y j\s£- \j\ \$j'4k.yj’ (j r 

ii Jj & tj!j JI^X J^yj5 J^l 

t yjj yy . ) X .«£* iX i3.nl jc jX* li sJLv \jf 

y/\ . (.£- ti/Jt^b IS^I^VX X^iX^X f^V 

/f‘ (_T 2 — /J JL. .rfVX (Jle- &JS* S -Xt/f C— jXl 

J—b Xl* i/U X y i)$jl ijt {jrlf I 

c)jjij”j'i ixx 

jftJt\f\e-\2-Jfc-\JS-&\* \J"f A il; Xf/j/i. X/X 
fes.j>i/z=_(v X i&s 1 X l/^ jX*o Jf 

*■ y if X “Xuf £,jyi”X (j£ ^ X" Ju 

X Ji> i^* X ^4 t/iXi t? j*i ^J^’-.y 

‘SiS/^y „....i? X^ i^iX l^X jjXu 
i,wij>y\? X jA^Jss_ \j i i/x i/t, (ji 4x^‘X^ ^ 

X u^bs) 1 Til -<^. C£? i^yX y^>b iJij Xif XJjX 

"-^Xf 

Xft> X tJiOjJ& y ffcX i^l/^(jyjjX *_^lf*l (Je^I 

vil Ls£j (J ls > cXl^i3>*yy i_/^ pX L- jUf I jL I £ ~t_/T (X i— ■ “X 

x ( (X y xx^jm jipjj^x ju*l'X1' 

(One-cell jft -X *-jf cX J X “if X-X jXr' i/ Xy*[^ f,, »X 
JUyfC -X-X »>*a wi; S? cfs aV^OrgansimJ 

^}Jl)fhh X— ^ ij^f i Ju*f 
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y JjiTy* ^ /'6 -\jtrt \Jyy > r I \<z— 

l jjf idf (ji 3 ^ i J/i 

i3 ft*. I 3 I/'t ^ JU^ Qljjsl $y$ t i/J* 

if ^ nJc~ &/>£ \rjt\pUi &L cd 

*£- £,y(i/u ^ c/tJlk 

jUf I jLfi—yto ^ l/c^ 

y\s-£— i£ -xOl iy a i j$\ f- -£— £— if y 

^^lyi/ji^i c^fy^^f^yf^yyyy y^y 

(/ ‘(Jy^tall J* Jf j (jjf Jj> Cx P * jf/’-j^? ^'f ^ if fc/T ' <■/ if 

i_ iJ~hj}i i^iJiy \^^~C- \f'^'j (ju^ j£V Jiff- t/bjt ijy 
{?- :<p \£'>\jjf^ »>Ij ijtfCfl jlJl P.t Pl^ 1 ^ 

t-b* j/i mu/^i> ; i 'J^y^L 4 i-U* ‘V ^ J*3” 

w3 >l^ - L^ ^ 1^ ySt^ ^ ViVj JV f - I (iy? 

y yy^i x»b» y^t-ifxcr^f^- 

>yif />* w /• -<£_ ( 1 / , t iy f*~y Jif cT yyf i Syfy 
q $ G-tj*/ yy 7 <sz~ \fvtnc— 

{j\j“\ $j^}j t tjy ^i^yfif^y j—kt ^ 

_XOjJ c^ib y I? (*> \fyf 

y* j)i $ ^ijfsCi ‘1 y y < y j& tyjij 

>jiy>ri> ff y ?• u jjy* Pi /* ^ ~f‘ y s f 

^(Varialion) (Jy> LXw-HvJ—- i, l % ^ (Genetics) 

<— "‘if fe-'jffeyc- ^yo^yy-&if^t w ipM-iz- J/t 
yjL<£- JL . U £/./ PwU^-iJly^ Jj^yy v/Zl Jfc if <-*&'< fy^ 
pft yy^) ~y *-j/*ei tj L/~ tt* SoMy 
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4 - u/r dk j)* O’Z i3 * C~¥p- Jlj 

zEim j— Cjt ok jufi L~ 

w/yj J>V y ‘ T c r y y?-£— w-l jjt j'lhJi’lfii L~ 

£-j£~ ok ~ul oi/ ’i 2? *-0 

<£. ok.-£-><t— ^ i- ^ iXi i—X 

-i>t XllC*i2t 

A T 

S\Jj£ £_lJ £- (^C; a// tj^i) w3 U> ^ ^ hj Up 

osfo~ -Q t/tjfe *zuy^- juiLfa jT ijjt^o^‘0 u£j*i^.jri 
<-J>/*^0~ ^ f a j£l * $ C 1 ^ 1 Us&J\s£- \Js. i—yi 2 l- £^- 0^ l G 

Uf\l~ o~ 

JjC - Jy> j ^ if**^ £ iJja/ i— If* l fjk 

(b&O Of ^ 2- jjI (JLL^ fi ) Ly y G. 1 __/^ 

S\}_j? \J% l 5* tait-J'! l/- - lA j 1 i— JJ#V 

Lf‘ d 1 JV' » £ Lj/j/^U^L fo&£- ^ t/i- >“f- Ji?*^ 

— 1^|^ !?• S^j^C Up CCS li-L ^ ^yi^b U" 

wX< (ji “11 >^»jijjj ‘4y>£- \js L. jt uo£- Jj 

(/I -bOtf G j/Gj-V i/* U L j /> ^ S' otf j>(/i U LVf wif 

d|^ ij^ ”d ii-L l£I 4$L\L- ‘i^UynJ «/■** 

c-JliKtJo [/'<£ J; iJ- 5 ^! -if’i jt 

i^y i_ (/i tJfj “t/*i ^ j 1 

^ (j'ijzL- Z.- y yi2 ^ i,/^ t/t^ I »jLv«_ f jj U ” 
^ t/l /": J> t/j^Uj ^ <LL yG S'l/ 1 L^ -l/^ 

jl/* j'>; — fu - fP* 2(0 <L~ i Jjjf tf- (J')yjljG / )>* 
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Zj/" ZZ (JjZ 'ij* \J> 1 Jji 

U*> ~c^*4 T'b $0^0* 

Zl d—iJf.^usaAjJL z — fj*. «Z zLOtjz Jy. 

t}/j— \JZ. - i—y 2LI a ji J jyJ>/ ji JU*f 

y Ji \ _Z >"u^ -l? U't 

-$jlilj£ JtA/l (3 L-'lF*f (Jj'VvjI ^ ( J y^L ) JV AtJ Z I 

iji; a/, ifijpyr^ Jy> (J^i ^ JUZ- ^ J&i ^y“ 

J>C >Z’*«y | •}/ tjfif {" l ^ J l/l y wTi-i Z- (JJJ^ cJ/i 

Zl (J-^rV L^ , y*^-‘ l “hlr ”/ 4- Zl '&£ ok-t 6>€ 

PiC v}fJ} ~4~ Zl £ £&# I l/-^* 

70-^- f\jf± £ uPlj£ JP L-fji**} 

(jlj^fJ \J> Zjy* \J\ &j iScf'UZ <£- J U2_ Zl o Ivj^cJI J L- Jjy" 

d^lf bts-hfi 3i)4j4<i-Zl-/ i ftjj£ \jt js\. li. \jj8 

\J$ s f ifr ij*{ |3&/I<Z- $j!jS JiU J *<A £ «yC?C 

y t/ji f/ ji £lj L kf(/( J)y£>y 

j/ Jii */ (tr^Li / ) owp'i 

Zl jylS / j Zl r (j?y? “i/ ^ ji jyC/ JrZ f*/ 1 J^JU- *_Z4.6 

Jtl */Jl£l‘ DZl t/IJtf- f>Z L £*«- W 

[f Jy -, -^y-i &/> Z 1* i^^U> ji \j*/i£ Zl 

Ji>; i U J l^i J"i (j> v ^ L" -|j^ J Sr 4 1 

<j})£. Jlifo 11 f'jfc «=^< Ji*? 1 

tJ^f. ip/jypl (J V^tA ' t= -~ Zl (Z^4_^P 

S J L J J ^ l (>gr 9 J L J S Jp J b Z_ J-ljlfjf 

d* yyJ>J ( J ^ (3 UcTl/^l Z 1 _ Z- ir 
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l U 1 J r?l * wfV I (J^L vjv iJTi ^ r Ju* t Dl* 

$ JL 1 <£ — *J% d'J’fJA t—/» rf.s'ijZ 

(-vi_ £Tfis 

tjjt aJ'-l/ itl&'-'f'cfS [}*-£) ^ (D.N.A) ^ 

6* Ju^ J^i/i/l -«£_ i/ ( <^l i^l Ji Jt/i l/jjj^ t^^U'’-/ 
lT^-U J>iiyy? wpj j£ >£?i 
£ L-bt f* Jl^L* _.>*<_ >• j A-^ <Lft i. \lfj% e J6& -uj (jflk y u 

wll y ^L> s_ iJj\ iJ ~\jt d— J iJ~S S w^tU tyj) £ 

(^Uvti_ fU?! Jl^t ~^- £— *)/ sfijl (JI.J (j- 

i~rf iJ/j^yf^Ci -£- j/jt ^LU J$X. fiSoJ 

J'j? (j/ (Reproduction) JO ^ J'y! Jf~“ \£- £ ij^t? ±L- (jf St J^i 

<=- c/ i, l/*' Oj^ ^ ^—-*0" ^■xfz ^/p 

((Jsy'L? ) y^l^' sbjLJ 

ij^^. j\£-’\ (TiL Jbj^Jj^t <£l iSsjtJP^-Ul 

jt %i k j£c /u £*&\£A £}£}ttf S} \f'A - f > c fjc~*f 

~C- Z^j <Jj[? PA Jl&yl J* Jilt (^ r VJI l^f (_).'> yifJ^ s>'itC- (jt^T 
L^W/cvli j/jr/i-j/cf^ Jl^lA 

J (jsjytl (^tjf (/^ — f'/Pj > £'\£)\j>j)7J>l'£ J‘i t i— jjpl£ -l5 
fCt< J/i ./(/< %)JjkS\$tsffoj\ J\sJv£ Jy-£ Jf JP‘ 

£ £/fj>i -\J jAt £lf jt ^jf*S W' l)i?i£ fOi (jit y 

l^t <!_it hfjJjtf (L-yi/t 

b*€u~ \jP?£ O ii t \J~ ~A 'tAJtPi t '^\ _x"iyti £ \J 

2 SOir^c ~r~ lif 

fJltc^yi^Jtl jl '(}^y (J" (Jly^T (wJjt* 

lT bA'-j&lfi U-? v^-i 1 “Lyj (JJ i y ,! P 
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-c- f/i 

- Jijbf tjjj^3 iU L/ 

JZ- ** lT 

4 ^ X s ^ XL. A— t t/^ i Z? b <!- ti/i ^ '-i * 

if Zl ^ f~<£l Z~j£^ 4 Jl^lyC^Z w-^“Ij Zj,/ 

6^1 U% JbU I *ZJ ttf gjk (X (^ wj^Z^ 

\jt ^ -ijt k-rJ'iJc^ u^T zC&m |^l \S 

~<^/?{-'4 l jAfsj* Ltfy?<=- 

iffA 1 Jk*t cXc- t/ 1 - J^ 4= J^^ ji}} &%( lT j*Sc~ A 

l5~ l A $ l$<z~ ^IrJiZl Ui/i 

■tf. wlf • i £ J^iib (jC JUf^/w JSt ^ ji ^l<> Jij? 

t_f(^L-'f (Jl^t «<£_ jbcl \%\J 1 f-'$yi>j<z^>JrMr-J } i ^.jl (JiS '-/ 1 
<£. Xljb ^(Code)JaJU^Ic/' 

ijt jfe-AJ u$ C/iji ($ <A~ A iisf jt t$ ^\ jy ^ 
bhh i_L w^d_ 4/1 <2-\? <A di/t 4- £ L-juf^i/'' 

f frt <\j$ z*sj) a ALA j^m A. A Jj w->i w ti-L *■ -t*u x 

-jt ALj A* A i — ^'jjt ^ d-* d^xd 1 

>4i_ Jjj/ Lf A J>J (/“L iX Ju-wji -Xf j/ 

t/ f j^ -if i& i.l jj,^x'-i/ uZ .V/^ iX i a 

i J/'L Xl i fA tJ i"vi< A A A j^/. <z- Jjj/ )C iJcAj) 

Ly J> jbAiJ^t ^\Sj\ »Acl- J^i'tJ*iJ‘j \f Aijr/}'/, ( / * , A' 1 

<Z— ^j’l/ /C ^ ^ 

JsA*fJiPl 

J^lTy^y <C *_>L jl^*t JJ^jC 
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^L> lr<L <^L ^ Jg- l^U/Z 1 r-^ 

\J5* Ujl [/ Uf fcS^J^jwJC*) j£ 
(yT^ iMi -i~K b& (j£ ^-U^L*L/) Jt/T J ”£^ (J|/*t^- 

[jt Jfi£{Jji&J~-ijt (jt <u *>j ${£ 
*£j.j j & (J^U" $m \J^ ~^~ \J“^A ^Li I w* [fh*i 

-£-bi£-*Zsl >t)\f '\ -£- j£L> Jijl^ 99tfJ^L 

Jf Ju*t tJr i_X ^ y^fZl J>*J 

JU'Ji^afU J//£ OjlO JlfJVwj* 

? ** 

*4r >-^> 3 u^ '£<?' £- ^ t—\ '^ ,js>t (s j>i ^ ^ (3^*4t 

~- tL- y J (Cambrian Explosion) ifV’J (J?yC*v/l^fj <J~^ ~i—Yl 

^5 (3 1 t/XtL- J^r'^l ^ l/*f *-if taE-'U 5 ' L? ^ Li/^ 

(J*J, i?X‘ i $~ ^ <J~ S# L^i JlJ sJ^X, lX'i ii<U> y 

iJ e ~ a ^J't J- i}y: Uj <= ~" i J*' to U ^ -&j?1 i JU w -yl (Jl^ 

-(J^*»jL> i/*c- bS-i> (/"*£> y 2 *# liLi s' jy^ Jl> J<i 

jfl cllj^^—i: csf- \$\Ji )£y* J £—47 . /(jy >L? & T 

~ tJ^Ui/C 

~'£- fz yj^ uhs’^j&S >» , j [ ? jj^ \5‘ jk^i JL jl Ift J// 

£Tj <^. ( ->yt ^ ^/<%jCO \j*" \k\) hJ / kj }£. t»f so 

Jj* «L Jj/f -Z_yCf£=y (/ /2L ji ~sr*iSjjt)Jj~ ‘JL rf.r'ifj 

j/ ^ C? «i i^- (£' t~ <L- i— ^ ^ if)' 

t^L I «y' -JL ^ *: JL JU 1 20 -\J? t>J»j 

£_>U ijAy) I (,/?»>■ j & uZcfiojlTt^ ijsjjie J}< ij>}j 

f-d‘~ tlffy (~j)-d?\J$i£** XC (/*" 6Ty 
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iZ- fa \$r?-S£— iX 

ijjfo Ut t^L >1?-^ iS<J' t if ~(j Jf X 

JT 6vlr JlAI pf i_x J >" l? l?Utf 

i^u?i Jtxl* jTij^ 
JlS 5 ! (Ji ijjbt^iSiJ hj ? 6 X y i}ib 5 ^eL-L-fa 

3 f |Jy€ / cJlSLff J^!f Ui (jfl* ^ ti-jk X 4r "*7- 

\y k (ji M Sfa\$f£~^\J$jPtyt \J^ [$* bfijZ ijjjy* 

<J- iP d bJv£~ ~S/ , ifiSi/ i> ' A?Ji—£> *>*. X- Uls^ 

jsjf J-^lf lJt) iS&'/j i^C J ' } X^ X* 

i_ (JwUjI Xt/*-^ lx/> *XX^ “X &X tjrf HIV {jZ)L- \J }} t 

\J*' j£\s rf\s £- <2 , iJv <UOjU * XlWfc< 

iP^' 3 t 0J Vjl ifiJ^i^jh <£—>&£* J* lT c/* (Amphibians) 
jLff jl l--^ 

^ 0^ ^ /sp^ ^ (^y (^TCt) y i/ (j/y ju^f (j^ 

1 it 1 Zl tjyLJf 

/£ i-Jy^/4 “tK £/Ij {Jb^ lyZf &J 

*Z*s 'J ) <7= JJisS» 

*zr)} iSJ 1 * £i- 1^)1 -(jx \JZ \J& i/jiS ScJ^jt t/j <£ 

yy £-. (/I -lx C& *jJ’iSu'^ "'£— ^jy 4 ^? IP 2f-y ^Pb 

i_i i>y <l^ Z-Xji^i XL X X. ^.(^Jf juV^ 

si /st ? c- jf^,T Ji -[ jt tt'tZ.i: J Jlj^Us 

? t ** **'?** 
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-IL 2^' Zl ^ i— ■/■« wjTi 

U? yjf Jt (f)J ij -{Jft i_l J}\ ^jr^/ 

j:\jifi J»l &I *L C Jl^H ^Jh yjJ £j /< L kU r j» j eA<K^- 

JA J* JtrU 0<£-*t LM by 

sj^y < y^ ^yy tru Zl 

/ f -J?£ iSA r if'ty 3y /\ ?J7 Zi *z JZj%\ 

jA \jt I jj 

Zl ^/V ^ (ji u^ib/^ ^ iX^y^ 2 —^ 0 ^^ Jttfw ijy 

Zl i^bi ^y^LyyS^y'^^y l/^<l£ sLlffyr^l^ f 

jj\p yi(^_jy _ 4_ f*li£'l (f{^jlJ(/‘l »S*''Xi./ l^ - L/f Z_iJ [j£ ffajlff^L. 
<=- iLJ'ifbj* 1 2_J ^/V £_ jf ^j *£ Zl i/‘ jy« 

vs/wtf A/LvUi/ 1 -JV< s%ui \f\._Je<-j* 

-£— IjJ'^tfj^flj&'i—Ct fyf£—A ./^y^ll (_/br. 

o*cJ/ ijj ti 6 1 & ~uj ijtt'fC* 1 oy J> S^tP 1 * Ji^L* 
L./Z1 /Jv>i/ so t/Jr^ ut&Jr 

cJ'jsi -ijjt iCtCy u #;Lw ^jyzi jyr J_ Zl it* jJ’^'C'j 

t^jtyjft y£f/ J—b3i£j f'Sklt; ^ % U<T (}ljf •i'U*./ ^1 

yji i j»y Jzpi m \Jf t \S- J^x. L~b i S >^Z4 

^tf'^CijZ jft &>j } ^f/ h jC\-jr2-i JCtyj^i^Jt u>jy\f 
-<£_ — {f~ tJftJL'jr* b^yj^ U “J\-{Jt £— 
z.jy^j'jft 9jg3 1? \f’*fri£j jC> 

-£~ txs^t'&jiJ'i'/L ijy tj~ t )\s ^jt j\* z&j^ fjg? s' Zf-<_ 

^ ^“i^i if wJf — fb? 

UJ l (Jij >zJj h ijuj i/jCC ift, (iJ^JJr *Zsb) 
J \e)Jr<C- \J\ fj’S. <jb>> i}t/^\%JJfl l)tf ff -‘~- 
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jif tbf K'Jt iy<t/ ^ri *f- L-*£-j 

l. r/u ? >(/if x JWi£ t-/ ijw.jp l^Cu^ 

<-P** “^U-X Jtr^ <£- <£/"*/ ^-jAA 2 — ( J 

sj tjr*- ‘‘C-iT (‘^—y'£)y i/ ^ yAy i_yOli£‘i XjjfCA 

J^JL £. /Ifyj -jr kij j*y ^(J'l? juXil <£^>r iA 

lyC j£ f&Jjpi ~l% <— Owf/L-b i — /f ^ 

dt&J'Jjot V* /h*/ \£ J? X^> li (Guanostne) Jjf'tX’jC 

>t J '<L.iC jjl JFiL. 

<J$ /\%\ jJ* Jr tT^ fcAl AU X t/‘j ^*lyl (X (jyi^ViA yb 

45^ Svhf\f')? jl&ji ji 1 uj 2 -fJrt ~ i u (X 1 » -2- ite 

Zl <£y ») njt yjl J*i J>2( uJ^ji -£—yiJ ‘ y ^ibyf X 

~l£ 2L-j>Ji&sJ)\j£\£-jy e jf>X\ ji A* 

Xui^iX yu-^i? <£’ f j'j .=_ <j~ lT X*XT 

4_ jtf i-X\jZ{$s£ 

jj>< 4£~ Plf flf :l? fl3i« X^ 1 Fy£iJ* 

t&dZ£<£ jl if Jfc- ^'if X^'-c/'- dsF 

JslJiJ’IF ij? jbljg cf/f’\$ J * (3^22 
(JtJi ~<ju L~i^ iT^P 1 —X ^ >-£• lF^- C 

\y. L^dfjr ?£-lr U^(j£ ^Lj|'*[f j^-iiiii 1 f L^^- ,- c/ l- (Jj 

c/ 1 ! Jjj/Uid izAp^j&i if 

c^< ijr^ ») ~L“ (jii; <^2 2^-lf-' JjX^ * 

- w? If 

“ U/£”Jtf | i-l/iX «£_ X^ ,J 4 

ifoi piy us5 ^ sC<*(C>e- *-> 
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T-jZlifijl't-J \j£ i ^ <~£}a ~U l JVjfLflijf 

<S/C ijf/'w ^ JL* Ju/i #Sjt& j! 1 1 j<> J^i-X 

l 6* 6./ -f- l/.jS’/tJ 

.» j£ ^ Ji 

y^~if j* ^ j yi ^'j) 

* -tJZ i) U b 'S^'JS JftS&V *¥*• il * JJl Z — t > ISV ^ 

(^i^i-c/i-J i i ir& S UIj aO|>*I A^;/*b«i 

-4£_ a- isfiljj {$** % %>* c/* xV ‘M\? Life (J-^ 

>"17 i- cS(M Vis & S- \j * \jA *c ijjtJLS- o*cf/ 

iji wLu _ a- ty^jL wJ^*c i 

!_Xt/ Jf a3j Jc (jyu# L (jL 

x Uc Jj^4 flfiljcrb S ?JfL n ■--* ~l£ i/ 

~c- IrU/M /'ji Lx Z /Ly'/ L t_/CLL ni_ Irif- 

-Li* 0# &*&) wji _p j! j t)Li 

^aLZ/aLi L ^fex/ »j -Z-Tl/^J'- /c.yy'i Jtj£f L jjsV^k 
L L JjL" Jl> #^V -£_j >> (J/j? L <_> 

L Lx L^l -A- (/ i—) *Hi j/ ijf )\j£ »jf Jlp'l S-^ipV jst! St&sL 
\jkS — > A/v> )StSu-£i J’SzZ z£j JV'S/jS.i S^sZ. >?.i [ 

l tfj-c- >S S 7 Vi/ js I Vi/^i >P.y‘ jt aI> It ijjJ pC 

Jjh}£-j s£jS &lj*t jt AJ'U^i/tTl ~»jLJ 

jJUil !j^si ~a- | i;LS‘k=y»yj ojIvacI^a- j'VO 

Z_ij .Lx (>c S oU)Su! >J;u L^>L z*C i/i L}j^ 

^ ~u~'< 1 h- i'lijj /^wLj AytXijycjYL? 

Jjp’L a-j ^7 / jj^V i^x. S\f’\ f-c~ S* J? (~l£ ^ , ' / !r^ , 
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1 4 - £ i- Uf ,>* j! /* f/ 1 1 f 1 \£ 

ij&t \zfc}&-c J ^ “t jC l?jt Xl. 

-<ZL- 

( 

ijhv ij) U- Jfi’/i i^y^l w(?"< (Jiiv 1 

&> ( JjO“ i_l-t^l-(Jj 

L tfy&/F Jjj ,LT<=^ fi,/^ nf. I"/ ’(/^j/| (j* yjt j ^ -/ 

1/jv (Jl./> J?X’C- (3 (Jw L J Ucf, L ij/U 5 / J/' l L (jfj J > J J/'f 
y I “t/? ^ Ul^d~ XXlC l jjf L (/C- “/ Jjf 

(/ (J^i JlS^/U Ju^yl jjf y x »L> tsfi 6/ iflJ/i J? 

U^J^" t/)yi j 1 i-yi^7\Sy! ^'^ , ‘V/'^~lC /‘Z— 

(jl£yi<£l J >'7 S Ox ij!f \J^ iS<— I ij^js JfcSrt 

-< «_—> f £ L iJ^ 

- l^ (3*U;i/V jWI? j/iy^— if jf^iTt^viy 
/ /)./ i/i (ji .A^t j(^£ i_i /i t/j 1 Jji^i uTi 

l^yy -<=_ (rts Ajl/«iLZl /^<£_t}*k r >' ^(amino).^ 

Z_T/^ (Globular) (Ly^ /* \jf$£- ij^ 

£h>XJ^. ufr> Xl/J- u&£ &*$.}'£ -ui 

cT./sx )Ufi J ^41 ®r‘yj) tff -L If /<L 0^ r U tfbj * -/ 

i3^ ^y J*"U /y L^sj “t/j ^ — ;7ij~s S (/fe StJ'u* 

L-x^hxji/ &/jtji -jt l./ 

J'jigyjt 5 / d? jl3l f'y) I i; ts^< ^ -£ 0 

“i. Jt '^l}_^ : 6 i ) <J~ jZ'ixfx. u/i / jjf'izfx. 

} 'fx. Xi X (-<£- JT/^ *- tj 6/" 

-/ ioC J^jtlA )J£ l k 

^ Uj |^/li -/ Z_ j/yj cjUl LilSf 
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jjA\ *S$x. 4- A- w>iy ijyjj -l/? ^5 .jTi 

vjH* y £. c£.j ^ f 4 yf if o>A ij (/* (jAj -( jt 

X)s c <y J* jj>i sjLJ^_ ~l£ 4-X” Jt*"i f\yzU 

ifcA^ V ittl lT Xi\ w(^£ ^ ^ J^L flX cf 

i/< -ji L.J JiA't >Jy X i—X~z>s\A 

‘if? ( jX~\) 'A iA'cfijbjl ^J>ji ^Xc-* >2*>IZ> tJy^l^sifOrpi 

l/i— jL" J> \ 

Z~a Uc ^ Jj^I ‘Jvt's' /? -? — l<; JlW lT J|> J 


j? j\s jV £L 0*% X> lA u^jit! ijy \f {fjx-i >J-j^ ^ 

J"j\ >fifw <L |^ -Uflf!/ L*f Jt/*t j^l> j\ffi‘i—yi L-bt /£* £- 


r*S\ ,, Ll , ht\ -J* I t -, 

*w^ *r j "' ^>r r ‘rr '<& 


j £ , r* ..jI t iJ f\ i*X. 
~ J 'f L/“ W 1 ^ Jr ^ ^ '" 


* 

JJ* J J 


i/y'^Uvji »>u J;>6' friS i • T *v 

•/ ~£- < ~— $ jlf i 4t—j\/ 

lj£ <-j\/ -</ U/Jl or^V ufc (jC 

(ji i f<js. \J*M <L. i—J 

wXl Jp/'t.jX’ jjy>l ^To^"Jt J Lr l l)(JlyU’J 

iJ ^l/' lT fc'jr'JU'jl -\jff.Af\f t/~ 

JU*t s>j^? fljl -t!K ^ (y?i (^ J * 1 ^ — 

J'lyjj^i w4^: Ji\y£>s lA ijf'/Z—iZljA 

-c- C^lf Lbi ^ ijl' T*^< ^>L>Jl^J'l)r S' * ^JP-\Jt 
x <£ L- } d^u~ j%\£ {ft 1950 

w w^Tc5j ^ 

X \Jyrf X* j/ J j^L JUsI 
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^ eft ‘if f jj\ if ^ 

ijZ M -L? \jf yi jfl JliT Iff ^l> 

28 Bei Islein - L J wl£ i— £— jV 7 X t/ f 

7^1 J i*Iy [7 f>V ^7 y i’ u/jS c/**4- f't 

“4- fd^^jft 

i tiy^v j i/ j/ y£»i or^A J/* Jij i_ u ji y Y */ Jt^j 

wfit ft ft 1 l/jl> b^U’- ^ zi yji^i (^_j jj/jjfti (ju^o?) 
-eftJ‘J2 \/^/*£- ^JeA \Jy. <-MjH-\jt 
Z_b-. ^sv Zl (jiyj ) v’JUft *f£i -c_ ct \£j<JI 
cJieft-^Jhic Z^bi j*# \ J$si £. tjiji) j&Vjftjc ji>( jt 

fatjC »l t*f. if"\jZ kL-iy-z/jt <£*jy*ft ' A' J ft ft f efkft/ft 

<z— y£)J f. jX'll £& *z, JU oj/ ft \fj I t/ftXfi -Jk jlAj Uj 

JuT>j> i/J' ftfiyj l Cij£<=~ jt £)<-£- if Hz j jt ')ft t w<i> 

b'l e?-j>£> f jjfltiftx. -f\}ijftf\s£- - /fl ijj 

L^Lllf iS^VJ (ji <— 'J2 ki<*’ - iy— b> if fj if ijZ \J)fc tC X^l i*J$iL [jt 

ff $j \ tiiUi J&c f*<JL 
z j; 1 \? Lit \jf *' l }0£\. 3*i ‘J r ~ i) fx tftftjZ'J l f’L. \f <-£ ft ] 

lW<=- -ft Jyrl j* f~ J d> Y — <*< f 'fr ' 1 <£ -/if* 

iJjjV s>^ ^ a," f^y 0^ f ^ J i/i u'f jfcij-i) 

iT c/y »jU jb” U'ii -/J 1 ijj ~ft- u~ 

wL'iid.i ffs^y^j} r ui Jl^L' »-^7 9jl-J ly- 

^JlPy iC Jyylj -x u>J ^ \f‘ ft" ?. t~ J^* b'^ Jly t 

fte)i ~<z~ ftw ft if>s s f m w^c ify^l 

-\Jy »jLJ <£_ § <£l I 2_!) {$/£%• jb tyb Xi wXi 
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M w J&fi \jt £ tJ <L i/1 JJ? jL i/I /l£ (/I h 

‘^—t'ejUsjr’ t) l fjittiJp 

\$jfe i JCV^L *-- fj jLllf/V* 
-c/? i*4r^ lj j/fi/b>/*<l ^ 4 >-vv<— 
j,- 4 ,- 4 _ 4 f'^’ 1 i- j/^i sL-^c 

£l t/w iib)l (f-U?l (jlyfc ^5 - UVj4) 

vjI if JoU^fji^U? I Ju*t <si.l -(/? ii^y jA 1 jj/ 

ijAy'wL' if i 5>"-^ JjH S/Al £/ *\J£-\Ji ( e)lj L^f’if i/r/lj 

i/tf -^_ A~ £— £L — < o'J i/fi - t/5j l& U- »jU w-fi <4 ^ 

^ feufr Just cftf-vU f£ tr> jj/^4 

jf )>c if Jl^C (jfjj if £/jr'i/ \&j£f, e^~ ^ 

Jf -(^ £jy ^L.fj$>j* t/L ill f 1^1 Jjyl* ‘ij-yi <v\s Jl^l 'jjUftfj 

ifj-iS / jj^txfxL r£> j>J 

<1 J^i/y? S / |-'S' Jl^/cl <1- i-fcs <=-*—/£—) 

ijt^A d. oU> uZl^LU iJUfiy-iJf jf 

iA /J/o^Lit S-f&iJC f*j% Jl ul (/i 

jjI (jf^jUsI J/i 4 wl/ c/I 

— ij ctf c (JfcO 

<JjJ~ >^ ( ii>(3lfcf 

4j wjliJpi/! (Jl^/?l_-)(4~iJ>Tvij^ jH ^>-^1 yi^li—lji^lf i/5 

Jy ^(i Usli/j/ily (JjUj 

lil i f‘*yyi i^ifcj ifu^i cf(3 J '"-'-£ i ;Uy*l ify/1 i^rf 

-(Jj* J/lfi-4 

i_ jU L? 4f w-'* JlJU if ^ St\>\tyj/jj\'J 
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jCv t-u j -/» «j 

i/ut^ ^ -<£ u* J&A*- lAfr^v^ 

Jl ii isy i iS d-y <JP \ cfj&Mrb iyn 

-tx iZ. (3^ \S~' d^ V « cL Zl ^yUj 1 y (3/** 1 i^* j? 

~ <!— X>J £. z-fi-. H- \}&ls t/ iS^c^~ 

l/ 1 !. t-T/ t )j/J'C& ts (j 3 «< y 

tJ’(f~ ^ dU ±j/* ij £ S ‘Jyi »jd Acje —f ‘)k d^\ Zl 

<L __^jjI 2_0 i£ U^if tfV (A l )& & lT l/'' 

jA 2 *Lyi£- bJ’\y' } *‘> ^J'ul 2—i)i. Wi 

Jd '>Su?‘>V: Jf tii -a* je ^4 £ 

_21 <£ J*Vl/V y ^ i Jji/'i f* ji/*l* $ / 0J j y* 

j& j>t \J^ S C^'d^d~ ~<~- y d~ dXi iS 2^3" t }_ & 

j>ioMx/J‘i)\fjrJ' {%-£- ij^'js/tJii^./f'ijJif ij^Uc 

<=~< £ \ A J2 -J$ f'Jd C. &s 64 <J* ( tr 0 d? 

-jy 'S'j 3*2 fj<A ^ \j\ \jt i/ <? i 

<JZS{ >t i£ ^r ^ J ^A ^-— Jt 

jZ w^i j( L^ ^ (J*l» J/y 

s C /f tfvlrt d- O# •~- J i M bJ’ lTi *J l# ! J^l (Ju* t 

L ri^E*-ji ju i£yw# 

f f" (Jlf*t sjLv L?y^ J- : <f- 

-£-lf -: tA^/l? £- » 

i ciK/* -Ji ' s 'fc > -£ ^!— 2 _Ujv 

\JL j)l /jfl ' <—/£ 

i- t/j- J* A*J/ jf t^i /s . £ t^U c/J^L y A 
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-C- jL T Uj j/ tCT 

^ iS tz— 2l^_>9>’v (ji 

** ^ ^ ^ *■ 

-\£ X L4 *4- f l^ 1 tJk^t 4-1 - Ji-W Ji?tSJb#j ) i jut 

^ 2t yi [fj\£ ^ I \J~~iJl 2^ (Sinkcrs)w^J J ^ 

<-}/’£- / Tjj Uy I \jT~\$J 14 f^<£- y>'l *L_ I tMjf-f' C<< J/ 

\JIl~\Sc~ 2s£j^ff\ l juXitC. w f tf£jjjl\ 

i_la£ i2 ~2-*w Z_y” Jtiy^ )> Jfj z_rr Ji^ 1 

<2- I&^jjaJ >2*}$ L-j* <£_U ^ JV 

C^-Jf -£_l» .Kjj% (j< £ <Lif <L y J^j i ( J U L 

w/^f J/k- 


j / £ JC\ -x Qj bt J^L jl-L- £J ^ ti? Vjl JfjV (/ 6^ 

✓ \ ^ J . i £ /tl —^r r^i Hli ai{. 3 ( (1 tv I Vfv* 1 V 

— "* / v r y**’ - " ■ v' w - v " ” - '»■"■— /** 

“4_ i 12 I L~ \f'C— lK J?> if# -r*'' £ 


->£ 

£- <Jifi £- L L/J’ S ’<^ij •^<- £— £ W — T( / )/ _/l£ 

iSfC iy »lfj j^lr yi?1 ^ (jjt Si i ^ (yt Uy (Jfi_v u y u 

j^£~^-ijb'iJ &s \J\jf ^jr*{Sj)5£j<z- e^i—ic 

fj\{ if" \J~ JyL ‘c— 2_ cC i -Cil?' S' 

»j -i^/? tzX/j \j . j>\ jc \5 j& "vi££ ; *£- Jijyj* July i /ji _ 0 

/ ft. i/jiJj 0^4? t ji' j t;<£l ^i/ j/^f 

^-: Z_L/" 

jiv (/ jy -(j^f ^ b* iSif i/itllj £-’§)? 

~£~ <£ \e ft \f‘ }? ~j \£ 

-j5y<L cTi — ^ t*y 
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c>U X u iffij? 

X > 6^^^ oX" ^ 1 ' ‘U&) 

Lj f#L A \j**2-x£.Xf 

t » 1 

/w-T J_ £-t£f\$\v-&- 

f> b-'lf t=lf lA 

tf‘ (JA> “ti? ~j3* Oj J/* Jr^ 1 (3\/* c-l? l> 

c£/rl -ifL.j b l? 

^ ^ j>\ \ jf X \ jt %£* ft <- r ^ > . ~\ji 

dH' cJ M *_!/£_* ^ i/p^ jfi J^i ji ^ y 

yvj;^< uV lTl/iX .& 

i_^Ji*/^-i£_ i !'l=,U- jlify'Uj 1 f L ^ yd’ I £j /* lJTi ft 

1 “ “i “ w - ^ - ** » * -** ~~ ' _ i ■ ~ 

-\jt JL~ 1 —/*j d ^ 

:if(F 

C% -/ Jl?* f itfjf Zl j (J bj [f t* X 

<(/ (/d (j£*i 77 o 

-(/x&JiU* 

( |^) wXl ^ i L *Z i fPinO ti/ U a 

jP<jm < ijj T jZ ^ *u-Cl u£ J j? i jf iSyfitf j 1 4^- \jC & t t$f Ul/ a 

(|^l ^0 lir ** J^yjUr^a>; ^4 

Z^-/l/ t>: J^"l 

C bO-C^) ir^U/ jy 
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(Slime 

ijc Jt Jjf J* <=- w^'lf iM J C S^ 1 ^. & 

~ jjt -£- ^ /ij^ jZ i/ J "4- tff vlvjj ijt 
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j'j) t^fv - u t 

lM/- i/ 7 6>t/' jfy -f- *tfT. J 1 &M'<r ^ 

-£- .fiLIf w^tJl 

i/l \JL *Jl$bil£-Vll 4- J'lL/i'ifi 

- Jjf ij5*sJ» dri£uS v 1 Zl y* j 

jztffj—J S frjf 2-jfjlTs 

/i yjd\ /* J\ jyl -tl£s ij)j S , ^/*U- j_P .1 /tl titjLiC. 2 ~t *K 

s^t uy^>f z—*? u*j o/i t 

Ji <£^"/ S/jv ji JU'I 

ly- 1 iy? <3>f 4 v u£/£* ul£ ‘lJ ^-' f y- w-t* 4" 1 ^ -i 

Ik \Jlf\ -$.%*£- (/j7 zf-^S Lcf) t oC IA«I (Jj^^ 

far ^ jJ w/' £,Wi -JL4 c&Jfef * ^yVlf J/f J& it 

fi-\fyi\J*'iiitj\J. "I ijZ OS* t) $ J 

-ijt iJ"${C- \f‘ lJ v (js* k r*^'-* 1 

3/ , ('-£.\5^Jtf i (‘-jt yju^<CM 

-u \fJiFfffjtg2- f-Js[i- J‘$<C L.'kJ' T L %?&£. ji 

-t?/c3, 41^^ ^ df 

4— ‘S>\£- tjij&l £_>? <££- Jl)t -Ct ^ J -** J lid 1 

^*y y ir" )>‘t 
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fa. l f'Jf if-Jt Zt y Jt j -c_ •~ r J) IY i zJj 

w(Ti t cJlr TZl 5* -\Jt T \Jf 

>—>) y Jr -£- CM l •?? y~J <L- L-S& ?. 

y yff-yfi l z_ oJj<— /’ ij J*~uz {fa 

-\f i$J if ijii) §>?>!— f s. (jlrl^—b^U 
Cf^ J C^. 1 tJ f lS-' ^ Z_ y (*? wi? 

^iirf (jyi^j^r i|>y Zl -yf^j Ufafa iJ^ 

’■ifl) Ife ifajj^if* l^l ki^L tT i)^ p \J_yifay i_ y<^> 
y^ -Z_U> Zl (Jjyl£ J/* /jl l/^-4 ‘<J~ i7 Ji\ \J~ Ji> <j 7 f 

\jf‘Sc~ jlfl£?eL-y!Z££-Jftty (Jj^ y ytf / Jjr/£| (J I £. J)j £> 

U i_l1 (Ja^I Juj)t/-Z_lf 1/^ 

-tlf 

Zl /. J ?. ‘2^ -> tjfajb fj \Jij wcLj/ <p(fjUfJ jL lZ_ylrt 

JjC c^<i/w^ ijf i?yii_i<L- 2 _a? Z — /Xi^y^- 

(jyV^C “t/? i/Ui <£ 171 

if lsJjC\ fufa ~'-f t fa U~ U^yJ) Jfi ‘{Jt SL-jte—jfr- ijfa \jt 

Jtf JliX^l’ L 

*-,)/ \jt W (JV"" f^-J^ “Cf if Jjl 

*Zl Ir f y^Oy 1 ^ yjfZl \Jiffji\ <Jt iL.yi 

1^-^ Z_ T/^kiy/f t_ JtjC^ijC \Jfa y*y&-y z£ c3a & 
^ iX^/for jJf'iS-c- L-/’ kiy/f Lf‘ ytf-fef fUl lTj'7 
<[^i w-^y >JJ Lfa? \J)jfr -2— b yi U l 

wi’jo *■> <^- I’J'-f 1 } 7.7 ijjlfa t wZI yjJ 1? (/«£ y r J/* 

urt'Z-xt/^L lyj L ^ fy>^ - U j J^G* ^ 


www.iqbalkalmati.blogspof.com 


57 

A> 1 r/l-y jrf\sj£\y<C* [Jr*Vyjf 

2^1 y 1 Jy Li? L&jJZsUi>* 

i^P \ JUw T<£l ^y^U* S' V^s l? 1 >^yT 
<^Lv jj}i <c- <j~ u 2^ y" , 

y ify>'($J^fi i— *> 

-<C/? z* u fX <U t c3j Jttf U /W 

’fojy’c— ijt ijf>y t iju 

0*% L>t £- Jjtf lT lT 

i/l y iX d* 2 1 Uy i^i rt * yX y Jt yy\X /it. 

/" JiJ 21 yr U* 1 XVtfXlj <X 'UP (£j5”/j iJ’jZ JUi_y fcK 

yiyiXr y^ d~ Rallies i thji ‘O i -c X X Xi^y'*' ifcSi^ / 
yV) ~Uv /wt XiU’' tfUX 7 d Ij (JjTW ijy _ U- 2£? Ty yjjX 
yryfX t y! y^y? X/^y^/yy>yi.*£ijit. ( ^28yi 
i $/f . / «£/»'U- yXyi ~<~- 1" U j^ujyy y*!i yy/iX 

Angkcir y ij/oiifX l> (jXiX'y yi -jj/ 

//*l yiy^f Slonehengeyi yU^I Wal 

-Jt<L{f ^CyA^J 

i£j^yfd£2i ifi-djt£rf(j*fci$iji'i)Tt£j&^*C^ iXk 
- y? >— *Cf/ y d^d^y ^ u i -X y y-^i/*? Us a ’'^ yi£* li yil /»* 
Jl Jyi yv^.y mW yh iM </ ji jn» JVX X/' i3/vk 

/ bi/fjf/jCy i/ - iy t 1 Ij iir uTi (J/X ns^t 

yi^UCi / kf><z- \Ji X.« jt'jj'U. y^j? 2 1 ^ U- (jj^v 1 

" i 

(3 l—f/f/fm d } <~ £- Uiyjdz- jSi ^(L-?/ 

^ <JL <£- i_yOlt* f^yU/* cJt T^yJ<U Tl. /Ci} -y Ji; 
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< 0 ^ 7 f i_ j&£/- u*j 4 - £- £ 

djij i f Jfir- Zl i jyy'bi-y? Z -'’yl^ ol 

-o^i y (jyVist ?(£, z~ X-X" ji jy" yJ^i—gjss <J *-o 

t X | > V%=-^yjy.>l dX ? Jjljd ^ 

“U>>dZ_ c2)JL£- jb)j>i -\$ Jx 

Zl>’U £_ -(j^J.^* iT^Ui c-yy yj^ J<s£ »> jtyfjl U^lr f 

X »j w_eJ^' t£/(y (/yU*y?lj tT dyr'y*! X d**X sAv fcTjl^ y^! 


d 1 -^gL Z-fjf*S $£- X Uj / i_y £,XZl fajy'f t^A ^ £- 'iS/*b 
\Jl (jyirTyjlyt^J ~X»lf fZ=_ wlXX"^-*^ .^y/) I jf *<i_ylrt i-yr(^ 
J/ ji/iy Of U£\fo/ ifX/ 1 J/V# -tf oX^-i X ^>' 

0-?y/ 0?yi— I j 2 f <f K L X (J-/ l)ljii^«Jyj(<£_ 

~~ . L j 7- L j J^! y ;L Zr rt* i w .[j I, j Cj J **"*. i ^ *f I C * /I r.lfh C" 

■ - v"- — ir | %y - — ■ " ; _ w v.; — ' i ; v V" ■ - w" ' ' / t * " v 

-£L-f^±*c, i/ (Jv ^ y dv* 1 

yjl>0 ^/vy-Lsir*^- jlyf I jlT dd (— \jfyj£\s 7\scL- 

C~i/- tAj tj‘ £- 1 ^ f Ix/wT^^d^^Xd*^ 

ty l/l/oAl Dlf'ffei t/j& wC^ ^ Xj/ 

<L- |^ dXt/ 1 "X. Z If Xy jyKjyy i- T t^ J X c/\ 

-Lj t/’/f Jy ify,/dX 

ji \ wiXy (/V X - ( y lg yX^c/j w-f yjf X jf . ^ 
\JZ.hj»i^nJ J \f‘<-fb?‘\Jy r !A£—j'&'j)\l^jy'-\$s) (JU^ Z_ (Jy 


-Jf" £- OM JjlyyJ 1 Li-U>yjj Z- ij-ty^if ‘yy? >> > If 2-y 

X 6y (i^ziy Jy> (3>y ZL X i-X )yt; cXyLj^i 
J ij i_X y>^ J i Jit' X X 0 J t^ 


\Jy^ >zs}} ri\s IL. tJijL- cib)S* L- jlyfl ylrt -^yU 

z£ Xii-yU ^-L l _J/ t> c_- 0^ d 1 ‘-'Ty^X j£fx\e j)l dyyjy X 

** ** ^r "• w “ 
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wf III f ^ -\Jt iJ$j\>s}Dbu sAv ~ijt 

*ij? Z^U ijt si /yC/y lT d* 

wX^yr lT: c^t' f M dir 

F^KlKyJ iX JjU JVS' 

JvL>( J> t±ScfJ&.-Cis f/ j^jji <^/l?> &/'£./*!* f* 

-J^wpj/t fc>y , ic/^*Jyy 

/• Jjv U'l J/" J* Of jjjy fV,/ {£ / ijt^tjij/, £^L/l 

>\j£ \£\J££\jfc.j£/\tji?2-J t <A*'{j-yi 

<jyi (X^ {JjOjZ (J“ ijj^ ”^- s->LJ 1>0’- , (J“^!'^^- 

ifyf l/”:^ 22^ /l/* J ^ \J?hil 

if fax l (<£_ (ji svl t^i^i i^jj »vUO "^i£- ( Jif 

iJutf tv/^ l^Lw.1 /’'// l<y «- J- jjt j JL? **< "?$_ 
y wfl Ifc ^ Oii^ ) (jV i^J Zl Jwl?' 

"? JL j */o^6 

^yUZlw T*VZl l/^ i/w Tjf- ify i/ 1 4/* f/f^ 
i£ JM£ -ib j£ i_j? ;u*i > i y 

j/c^ i (Jyr&l y>l JU J U*vUJ ^ ( -±$ yJ ^s' 
<c_ >kii\ <L- {j3?j(-£- 
- -£- If! \f'f/Kji£\$ l^Ul^-lS 0/1 (j£ 1/<_XA il^-L? 

ijfitz- c^f. -\§2l£.j fj D» /( Jj£jf tS^ly-L/^S'lll'y iJjil ^ _XyL iJp 

c/A/ jyvr^ 4 (/tii /(/i «u»^. j/ a/e>'L^ 

(Jlf lj->>li fjy 1 li i/vOj ^_Ij i_A JU '/ Jj -\J 

^tfijML»uw/fra^wPV> ijl- J/ jt -(/ 

<£j j)j%}j y&js\ ifij /-(/ 
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2_Jj i— i f >> ?JL J ^ tjr*) J I 

2 Jl> if' -Z—/( J)[ '£f L-x JU’I sty j^lyb 
i)ty> Jwj jfcy yjl(*rfj£ 

L /, \J* ^l> Disaster if* ~U* J ,J*y ^ j' 1 j£ 

>jl jj/P^Mazeltov "/l” ((j^) (jVlM I fifty <%L- fL ‘i_.Jp' 

^3iy , I^Shlaraazel^ ijC J[l S 

L^j* 'S(ff ff &/ l / 1 ~'* j ^ cC^ j? few y 

(Sidenaiio/L-jl Zl JivU”/jr*)JstC(3lli^<£l Jl^ -^_ P l>fc/i J- 

ij tUt-jUStf tlf U Jl^yi_k; £5-^ rp uf 

)P^H632 j/pid pjyP i—^^* SJtI “(, Consider.!^ l - uiT *“* 
jilfVjjjl jy^lri 

f\Jt J-y <=_ l/!/'^P ^ JP^ 

yV(JJjlji_-/*c_/'*^ ^ ‘i_jU”jl/h3<=- p£ 9,535 

f\j > /\JiS\Jrt &y'tj£ ~£_ o* f 
J* fl *J~ f iS‘ -^- ^ P i_ j W wJr i'VT |^ ( B f^ r jtl 

y^2i fy J^C JO -pr? ^sC t/tii ^JJ <Lf* <Lx 

p/"t£ f if) ~\Jl fix fix ^1979 

iC ff.f 4-^y fix yP 1 22 J> ] f? 23 'f- 

“-ff jj, ijt i f ta (jl^y sLt^j./ 

"-Jfjl? ^IJ 4l”jV ^ ^ ^ PP -<£- (££\$ 

ij% " , j'Cf U j'm ~c- \f J\s J\s £. L~yt 

u4 <£_if / pC/Jt 2-fe -pr i_P ijV 1 

lr ly^jUJ J'Ui; c^< p“ ^j7 
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L-u \f6\sjjfj: ;i>i iJ’SuM' 6 

\JL » \Jl £> If Uy ^ 'S \J% f f 

\ ‘\f f 4 ft* l i$j\y jA $ U~ U§’X 

ki^*/2 Jf i_Ci (J^L (J \ji» -L j tJj wT / jAk 

-£L z. ^ wp wJj^H (j^l “(3-K.^V^— 0/£ 

j-i ?u? £ u% jh>.^ i/J Vfd ffi 

j£*/S £ >r i/jTy J\ /jt jiTJX/z- 0?> /Af *- 

j\)f£ £- p£ Z* * JlT> ^i\f b&-£-- if % 4- lj ’ 

s ’&£<-$/* ij!?) \f \fi.\J$ \J‘% £ L-f jr fj* & f ^ ^j\ £ 

-x 

-<i~ J * o~ £■■' ^ l \ fs'\ i_ii i j)&4 iS ff j 1 tftui' 

L- ij^l/shil rfy c^-jk ■^jIs'J'Iz, y t—b? £ Jf/\ ajP'Z—lf iZ^Ij 

3 U" ‘(Jt^ ;^-L < ) (jt^y 1 ;bjj£ Ly :w C"l wCiy 

JjU ;& vrV ^>fZl J& rj,n <^_Ay <cJlU;W :^y 

** ^ ***** 

/<-!&(£- ijjti iyi yjiJW JuSy £^&?<£- 

L (Jr* ^'Ci): sS^lJk (/ C'i Jy ^ Infill ^/tr^ ;J^yf i Jr? 

3lj£ if U Jfjijjlr.-Xir (ji^y U>^^~ wtfVjlM 

-<£_ /^l>r «y UL ~<t- ^— r> 4- JU^ 

jlr<ji (^5zl ififr Ji Jk jjy ^ jiA** 6x^6 & ‘'S^i'^A d~ 
ijzyj' \jX *Jss ji £ o >j ^ /y U } &? J— u^> 

Jj f 

Qs^ vj 1 ^ 4^- s&>£ +if Z-fiJ’ixfJsLb 

L- Ux~X lX A kL\j rfls £ l/ ( 
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I (jSl 1.21 l (j2 jC JU’I J XzZ/t <C 

^ Oh Ju3l 

-<£ i £ V 

A ij l 1 ‘C- O' f \a i/jX tf'fjCftJ l/^jir 

iJriffJ^lJ^jj <L- -<j£T (Jjtf&l ft ^ £_J iS'i/l^tr 

^ ^ JV-if 1 - u -/ft- *jj£\£ 

S f £ JU 2 - l/* %■ lj:2 2 -y^ U JJ if 

^ U jjlyl A Jyjt ijlj jcy y ~Sci )Jt li <^)sj 

-& I / \X2L ft.J‘if t}4 -ft li 1 -* 2 _j* '■& l*- jftsoc/'j? ‘-f- 

•jXl Jg 1 1 6 1" 1 5 2ri*lS ijl'ijiyj ifxr'i Wj S^— h” 
n jt tZsjp'Xb j ) I •ju'I ^/* ‘ijlbs A’ J ‘J y u'b* ->y 0/^* ^wJ 7 c^r" 

j2l (JUS^j> S'Jlyj «l (jfi jy>^ Iloroscopus 

(jly* ijft 1^ l/£ wl2 ^ (/ JV -<£_ ^ J> #jL j (j/i l_fj2r 

(j y*^ j- OA^ c/iyvjZl t/oy j*i l3/^* •£- ut i/p f 

lT ;LJ l «ijVL2-L/^'L' , Vl L-'6<j\A-‘>2*?j\$jf(\ZsA 

txjvisi 2-LL.ti T 

Jj«yC>i^|JwUjjl(Jjyl^jU/^iyO ,, | \#{jftA- ift i“~£- 

$\jtjij&’ (j U~? (/Ij ,/ if j>hb/ t'ZS'S $ j 3 J \f' * X. tjt 
Xj j 2- (jjcfyf> jf y 2^ -£■ 2 — f -jX 

-C- 

1 

i? 2 (Equinoxes) ilS (J>f A>tfr 

il Jjv ^ fc/^i U 

£aCfc}l ijfj*? (i£- t >T &b//f' 2 dk/JlJPIjsl/l ^yA 21 

yO u f {J£xj# ^y-i? 

1 (Pulsars) t ( ^ b iL. Uj I j U f U jj l If » j 
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y tj)je L* <£. 

l/V wT) -<c_ J?^r <j£ .jjjH (/t'wily) J ^ 2l.J (Jff!*? J/ 

.f - l/V Jr^ff ^-J\ &UJ #0* ^ l> S' f- 

- w /? Z_,k JU’I yJy (/>; »/Jw /y»X\S^ } ^ U~ 

£, ' /U^- 1 / 'J^jhH- Jy 

cTv (/ <i/ f e H jwt> <L t/y lTj/ wXi 

lj*t/ \J~ Q Ks*" 2—S! tJ £ ijjl if* (Jts |£_ 

v i_ ^>£L^ j/* Jt ty^L tC. i /( (jty/( Jj? / 

wc/* ‘r^;' jU U*y? d" jbij)}J'SJ i ~ / 'A 

$jt tj i£bsi ^Vs 2—s o*d' = dy jiir - 

i_ l/l -yf^si&flJy^yJ&iC. <-f\ J>l “/l? JjL wTi tioz^Ud^— 

~z~ Z d J >-/ «-i/ ff <L ^jZ- <(jx Jtf jZJ:£"'.\Jf 

jd'ijZ n?l Z {Jijfr tL-X jtf[s tf\y y 2i_0 j\iJ% ijt i_~> (/ 

o^c&Uil <i_x 

*i_yt ; 'y><i_jl'‘>*tf <^~ '// (SZt- S'/ 1 sZ, 1 1/ y (/y 

<\z)jip*‘{ji^[jji 'iJ'-c- jy ei dy^^'- ij" Jy > ~ul Zl/L/Z (/i py 1 
'-&%£ -“tl Z / ’ Zj« wj/j jf*Ul ‘f- 

ZVZ Z-j/Zl s/l- 

^|/ Ui(/| ZlTZ/'/l/jf/wi^Z t/ 1 c/t jJi 

<f- Z/<l_ */Z- d* J/j ^(/lT ' t/s' Ty#ill ST » 

<^>y j£ Ijf <;— /'■«£- Jt>ZZ tj"Z.K ty* c-fi 

y tj *z//{f{J}jL- -^_ty4>'*L/ 

(O) ^ ^ S' ^ ^ ^y^dLij’-^d^b/ 

Sekded-ef em OkheLkhel ’wll^ ij- ^ ( u f y<£- ^ie^i^/b/1- ui/ 1 ^ 

wi//^ J’l/ , '*^V "-U'j w- 1 ^ SlAi // 
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( -c-JS? £b >_ > L 

“i?”cTijwU A -</>£?' <L Cj&{$\ if<jt C Jy 

yi U* “t/f 'Z-yjI’Vji a X £ t f\, Jj i/J’L 

yt U$ ffji IjJ* (/( {ftjZ *—j l *£- izX? ff\ b \S U~ If 

~01 2 - * } hJ’if' Jlf 

JJjt j,} b ^ ^ '*S<-jyS& L-UL^4^ 

bJTi.j£ L/f iU j?u£ \J>/b 2 l~i 2^J 

ijj\ fry* »yb "tf _&-**=, <£: v/‘f/L 1 

Zl jrC 7 (jlyU-^Jit t/( -<£_ f T/^' tf&SS'jbj* 6/y Zs£j 
ywZl tj y <if )/'***' i f oyJ b=^VJ 

(JL>* JO^Lf^y j^r 

^ Jyi u if ^ jfi ijt fn c)*/ 

ijt^A H. £llr f^yU*jTOjl U*f 

^ tj^^ 1 ii/^ * by* * *-vlfc^ <> U) “Uji £-fz*L 

\J$f -^f \ fwt 

u»\fi if^Ai tuflCjA iff 

SJICL. f^\j> 0 i}y&M £~ i — f 
£-v ijtf/jy <S Jit- Zl L /y«- &-£ u* 

(d^L wdy^£l >^y <d_ <L- i /* ^U ^/>d iJ'^tr *ts43./ Ul -Uj 

ift/) -i/ j>/* J& \f >X\ L A^i// 
(* ' ^<f if Slf^ tf~^~ 'Jf \J^ jj* »Jj 

i-ly y i— y<T ^yr'^ if iftj U (d< « z~ \jt \Ju U yt j Zl d 

<z^ iS ’// <S b^y >>f' y— Jy) [j/ssSs ji jU Jy Jv 

'Jc^LjfC ^ yj’iffal -ufiycS & b)j?$ \/Js JiLwi’i 
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( -c- lT 

£- /** \Jv (Jvt> ijU‘l VJJ (JjJ J)f i£_ 'C'J’/yi _i4* 

-<£_ *s/> 

ijwU JXj ( y 1 •£! -'Jr ^ u^ 1 f-' 1 "c£ X. u 1 ' < ^ 

<X tJiylT'jjl*) jjjyCilUy y<£- t VyX. 5/ L/^ 1 ^ ~l£ ^ — 4 

-f- f/ 

JUj \^)Jj^ / f - j ji lift j—J fyi bsX 7 ^ iJj^U Jl» i/i 
f 1 6 1 6 ^ li?/ (,/• .XP Uj i_ \j>/£- Ji 

i^y j&jz ^\XS L. 

^£<^4 'Cj'ij— /^j^—^j i SsySJz* 1835 >jl -^_if Ij^C; 

i^i/j^-j JvUii .^u^lKL (J jf $jjy , \_x , f»jXl i/” 

(L? Lj^ K" ii_y4_ !_ C’fi'-f'u? 2 —&U!?' ^ Uj^i^^-OC 

S bjy'Mj'Su? i/^ <L U*ujf£ ‘-ut//ctf; 

w-l^ iizf/foiArsjfi- i/f Jt iy DC 

-tf/uS Jk^A .aiVljfi 4- £ v iX 

CjUV-jX- ki-t •£*£.'// Sif^ 

-£ ■bcJ* &|/X“ Uy^Li-^y^^ 1 -X (jl-? 

yjO £,>./ JX lj- l/' “t? (j\^lX/'L XvXl-il t/X L’J’Sd*' 
» l uX iji *5-4 1?* uH** ^ l * 

y^l/lX^X fcV l#f" (^l/kiL‘JJW 
if'UZ o,UlV (J[^;j «jufV (X vw<^_ (J'l ~U^ (S S^— J-* lT Ut^ '-r‘^ } 

<{j^) ll?<2—h7 ‘iJjJ: t[)S i ^ X[/f wiX-iy yjl \sJ\£j i})tf 

H I (jyli^ vjl T-L^” Jlf |X> lS'Z'7 1 JvX 

If ^ ^l/ ( (XV ^/uj/Cwitii) jy. JoUXt 
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L Jl ^£&ijZ-pS 

-( /&* li ^ 

&</ lT ii>jL i$ l/- “Ltf Uf ^ ^ 1571 

tZUr “t/* L; ^ \jt b&jj h±A^3S t £— i— Z 

/ijytj L? i— XT f 

>if t#i -/3v Zl L~J'\,)^\sjJ>-£- J^t Jjaj 

~*£* £iu>|j£ C^yf^ i— ^ >VjU 1 

L w J— Zl Jr* Z_ (j^Or^Zl Si/*~ l/v ^ 

L5 1 Lf^ ) L 

•f * * ■ “ 

~iS‘j^^*i 

iv %> J* ~ i/ y ojijn^'^, y \jj& i- ^/i v ^,r? 

ifi—J'j/s IjLhd- v i_ o ri _ S^' ^y 

<d_jj (ji J^j w% Zl k^iJjL y£ Vsy ify^ y 

£- J^» d 3 ?U^ «t? I^lf y J^V iXj^i^ f\Jr*d ^ 

‘(/i 1-J Jl> ayl^J i^LV *£^1 (/ J ijZ SW 

»u«£ ^y*i c>;l <L ui»y i -tf u/av^L c^r/a^ 

4^ J- (Jy ^- l i— l/l - (jrX-.K (J^L Jfcj-'t)!^ U jit jiv 

:U^i_ tjf jt j*> U& wTi t^jy* 1 \Jtf j>\ ^y* Jfc^Yji \$}£)$ lS 
iv^ ji ^41 -\$yy $ <=_ tj/^z” 

“-<$- iVj/^-i >tX^tf Jjl i-^i tf\J^jfijeZ- {Jy^£ 

*_ C^ <J^A £~ ifJ jjJjI ^ $-5f. /)i jt^L^ JiVly 

ta/ *J$y <$ J'L ftf-fy; \){psfjbJ '£- i/l UiJ 

~U?$ tjyy^c i_k; -£ — ir l£ &lrJiJ^Jt—j2— c^-li ” lT f*jlv 
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j%/ jCz oJj £L ijy 

&/L *.&{(. i 

<=£ n L )j j"y~ i J>\! t/hj V j' L? C^JTaJ 

ijj[s V ijtf jf /Z— w;// U 1 j' t/*" S 

«jTi iXt/wy^’ ij* T(^jj?r* j£ £ajZ1 

“tf JrCUfif 2. Zl 

2 — ) ^)\}y ^ i jt ^Ae ^ y/^y (Ji f 1589 * yV 

4i£*Zl i3(?iZl jjj “(Jl 

yG>>l£Z- iS l '*k^' J ^'' ,} (^' 2—yi<£ J- <1— If ji 

L~ jls'hJp Z 

j/L'Zl 

wl^f s'l^ 6^ “V ^ X ^ I /l-Zl i/j? f/L 4' » /lif &/JV 
$ i$J'jlJ?Jiji Z_ I? yC 4 vjI J/ y jysL. 
wi'UjjZl V j/2_ fJic<L. t/f^yj y 
<L-U> i/ ? u/Jj^Jyif./|''l?*il Jl/yC l/'' TZ_f - 4 " ^~ 

Z-MjdL-fjt tjZZ (JlyVyjl yj l/* lJ ut ZL 

4 C -<=Z IJie^L^.yj^/ji-.Lw ”:^.l3^(j-ifi^.bs 

8J — |^I^C (J^L y£ ■> - / *^ 

jCjl/- i/i/i ^-t*lf ^rVyKtyii 

Jl'ij 

w-^'j jy jw>l jJjJUOj) i/bv yJ/^T- Zl i /" \J*\ej2 

~f^yi >-£* £-1 U~ S J^y^" 

(JlL* JjU jJ ^^US^IXwi^;OwClyt/ ,f J/(/ U$/ 

** ** ** ** ? ' 

J iC- _ L? U" ^ — /")>f 
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l}/s l/I i_ li &J>L 1 <Lx ^ ‘c/j 

-(^r i/j * l/Ip 

•julb? '-£~ i_i/*w£/«Zl M 

J^Ati ^\jX, 0*- y '‘U^\ 'J*C A' '“’(J- r J 1? ^ 

i/^- i/^r? J'*" t^- 1 ?£L L/sfy ijy^ij (ji (JjjU j-'y^U Zl 

C?‘JL (Solids))/)^ l 'J/ll>l”lMt ; l?l J/J^w/ 
l/b jty (ZjjM <=- J» Zl <L*j? y “L^ (Regular Polygons) ^ll^L) 1 

H/f\ jltfl « Z" ^i_ jf-£L Z_U /" jf I wJ/*' 

J* /}} A}/m Jfl <£- SolidsZlC ( 3 , l Jt/" J< ‘Zs 

ff&Xj&G- \ ~\f 't ^£.'1 £- (JwU-e_ L- SolidsO 11 — L l/^* 

lj i_lZ J**0 V*S£ 0^^- £ Zl & \J* J^ 1 X 1 

£ ±J & -/% jt'S"'/ JL^I (/I £J i_ l/I -£. iZsjUri 

C^'-ifc^k lS^*f5hJr eV-o £j>jL- Jjl (Snlids)(J>^ 

-j/l 

ChJ^^iS' Solids^ t Zl j^J^lljlyjl w-'y'/ 1^) 

br' L- l/* £— *?d— *■> (/• °lZ \2j& fJ J*' 

l — / ij^le^jlft X \J^£<J\ - ty.lf t>y £ 1 d ) kiH j) 

a S\$ *jj ‘A’ -^v ij 1 \j^ l/i /Zj/Z* <_i r Zy J Z_ Zl 

\$}£i% \jj& i <—f J? {£ ^j»^S JjL (Solids) 

^ U-*/* t^Vjf 1^1 (/k 1. t/l :k> wife wTl J*" 

Jt y£ * -C£ If U 1 (/^ i/0 CJ/ijL L\J d* Jit LI* 

ij^l) f^dCiJzCoiJ ^Lr^ijly 

/ w/^" >>^ (Jlj i_ y (J^; ^ Oy 

^LrC; ^l7w(^ t/^L jf - (J*- U^l^lA 

<£. U~£ 0* ( <L-jt') \J ' - c-^* (JULj Jjj j 
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st l#r jl \S/£ L <z— t ^ (J.uU ^ 1? 

^ (Jr r>U (JvU jjI \f \S‘ o' i— f'-Ju, 

*s*lfcl£* S if '- r Sbs <L JlJ?J »lf Zl tfL 

O JJO \fj.^ H. wUl> 1^ / &*-(£* ±J* dfjs/'jt 

i^i ifjT^Ci O j o^y ij\-\f jj?'i Jf ij~ i_ jjif ' 1 y<£ x i^'V 

Ijf uDiJcd^O (JU/ L? 

|^jj il£*< lJ}J\J-&L- 

(— jr' i_ t/i ffii'i tyt Jj ^ **f ^ 

'Z'/f 6* &• U~ d 1 ^ £- ifl; if i t/ <i? l//> .*/ Lft f Jr s 

jb _A/ o-l) it lTiJ*-' 

i/lv wfe <£ B'j/ jffik DL- <a£j L-lft-c/ 

jC tjb i- I -U t£> ytj*?£ L/fjS 2^- If L? uJb 

vjii£l (ji^ -Vyff *■ is9si_ u&7ij? *j)£— *—£> ju 

ii-J if"- tT <i— ^ •zsfi-c U-'J ^ mS if ^ \J~j i tj Ut* / 

J-f^” ^ Jf -if L >} ffii— c— (J^U ) jv/ \j^>y 

/Syi/f -(j*( J j ’ >*/ 6^tT - /j( tS'bL^ ‘^1:0 i/* j\} •zSj; 

'J ~\f Ll>: <£l CsfP* f (7. wP (JTU b/ b//" J-jf^ 

(^l^^’iJ'r'j I^gU f Jc ,, ^L'^b yG l£? £v^ £ i—jJ* 

cfi lif i_ ljr»iitA~ Jf- j*y yjl 1^ (/ 

^IT^. J}~f s \J- -rf^{ J$\ wL- U^ , ’-L/k r '&'* 1 

- tJ'ijtftJ U 7 Oil. \J^ \jt -\Jyl 
-if XOhjs *S\; f ffic— 7s*ijr oj! (Jj<* Ji (/I 

tf* Jbi^^yli" t/b -*/ $ £f -ff ijtf 7$*? {$)\s f d { 

-L? ti? t/" wyy ! Jjg tf 
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s l I dr' if^dCdd 4\dd—/iP 

Jf'jrjlg -J ji&'dd >VU £iJ 

J^L t 

iHj ^j’" i/UiC CT“ t 1 i— 

(X <1 ^ d'<d-Z J i^LJ u- 

Jtf'ijZf fe-l )fj? “ ‘“(J>r C^Sl/U^ Lf‘ ti 1 ^- l f 
Jjf I^j^'b/b^ _£i J^ p <=_ cfi- 1* j f iT-^ t" 

vAjdijtj J^’yO 

Jl^s/L^Tii-i (J\e_ jb£l tSd$ J > } £-- l/"' 1 -* (Jjj*' 1 
-U Uv^ <cL <C *s*-Y j / *i_ />! b>1}L \£f\d)jb dZ dd 

_/t ^=^1/ J?f -1/ l*y bw/^ys^jd' 

z. Vdtf xi^jtJ))Jd\jt J ,3 L t/V ^ Y/i - 1? t* b*c- 

Jd^jiAd-^ ~Q if \/j&* 4- 7d i-/^: If d'j (/Lv c/^ d*J / »> 

(/fcjl *• 1 S' ijubj^jdd jbamj A jr'ijlf 

dj\£dfdf\s<d- H^jjPbiUsjA Jr}i'<& J i ) ^ 



\$ j£ jA\d/£ $ \z*£ Sd-“'JA\d S 'dd\j\-\:'iJdQ) > $ 

“~*L- eiUijd^- <jd)} 

wVoC j3j hil/ jUI Ju 3<£ *? t- 
* C**^ d2—yi<^/tjZji,\ ! /zL r li^<L~ £ ^'’'\f\ t )^yjdij}j£d 
\Jdy. L. i/ ( (JO)b<C i-L y <Lyr <L-U tU £j “i-* 

ri_ >L dd J ) i tf bj> df-£- ^fd'i d (Apogee) (^1 &jl J "i-^U- wC"i ^J/’s/'Z 

-{jt ip.p $ \j\ £_ ^ i dt/d'dz t* u~ 

\Ji Ji> \J 1 k t* ‘~dd. b; JO*^ 1 J ! l)/^'(^<j? £- (/lTi (J^ y^'wXl -J/^ 
U"i>i |^* r 1 y»Cji L i^ r ^ > ’ (Jl>l^* 
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-j3l y./^ 

t- -g- iL-l/gij'iofsjf't 

ii fjj !} tj\/\-\j z iji ih~f jj c*yy 

\S - t3x~ Jj/ -f* iT^ y Jy 

f. d^lfi/^^- d^t/d 1 j1)j( 

A a jy« d lj j j <£- J/TZl ij>\? 

k\: Ji £-}<=— ^jJ’iS dA ^ ^A‘ J>J tf A J >\ 

;ji “-Ij Jlj d* J^&f* i f. j)t \f yi jf »ij c>f. 
jjl L.\fL-£t^> dddZldAdP J -£A ^ 

d 4 ^ iT-t ^ y 1 jXj <=_ $\ Jmj: £- 
jH di-j ^Va-UI> i,( i_ j^fcv A/ - j 1 y 

l^y: z [Jr^M '-f l[j t"^iJ A'l^U A A (ji cA J/T Jy ijjiAjt 

" ..$ lc-> 

dUt (//£ a 1 i_if u/* d*J d*W 0 ^ £ -li> (0 t* 
i§A jL 4 |/d»U <£ d^d “l/" y wdi^d- ;J'Vdi«U£*<=_ Jjh> 

\$f j$ >}\ji\ f. \J\£- ^—^-C (Solids)^^ 9 ^ 

jA;j JdvU At ^ d#Vw % jbY" tr^ r -J'-^ ^cd 

S>£** J>’ U (3* *-^ Cy P'ii ii dl 

jVijXVJ $_a- (iiii^ w i. tfJt-ij/J’i 4/ 

-- d~ '\J7) £_>U Af i>j d'j j>\ & 

\^f\Jli\j* > )f\J>j\g-Jt > 'i-jJ\A£-j> f‘% Jl? IT ’ Jyi $ ifL y 

&/y (Regular Solidsl/^f* dl V^j! did*<£l if' <£~ ifyi JU< 

i/d- Jj '{r' J k’ jy ^' i$7^U~ lT d’^lr'^^y’ 
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J }} y* i/f -ijyij 0 tf'i j?4- 

jJ/2 J> yjj jZ Z1 J)! U^Zl AV ^ jf\Jr^JL'js/ e jb js 

‘t$ j!jr i><2- fj/ Up wZWZl l/*J Jihjlkf- j)I J" *iig 

<£*'/ ji>" i Zl ^ 5» * ^2. ( i£ (]^i< c u* ^ 

<i_yl Zl (U*Jyjl.>yUe#-< i£ (Ridge) JUJU'S ^ "4- 22 ii 1 / 1 

\J)>\g<i)/ .U>lyjZl tr*j If <C- ij/^;)l Uil* J^L Jl> U- 

off u/tf^yU i'-3/’US> Z r l ^3?y> ^ -t^ »H; 

(-(^yO>lisyb r -l)-<£^ JJtfjL-'li (Relative) JjPU’Z ^yj-'y^ 

<z. &\:4-£- l r (jjyt-Xj j 6/^ l^- u^s? y/ 

tyiylrijfjtL £ Jfi\j2 [ } -£Z <£- lifJtScfcjiJ ~2L hfy U^l'iS 
cL £2- £^\ Jy \ -£L ^*sj} (jly^yiri i_ if ^ 

y^7 7 //~ if \j/ j*\ \^-j if £- &jf '\f /f\s £- >z*j7 \J7,^ Z- y»^ 
ijy*^ <$\$ £2 J&* \ji i*zf/ 2/1 2 S b/*L£ ijt-T^L Zl y /j lT^Z 
2— V -\S T^r f “C b iftzxf, u- 1> 1-Jy^t.f^ <=- 

<=U y>< i/" y olTU- Jl?’ 1 ^7 2a2 (Si/ 1 2h2' Zl yi/" /" b/ 

e^ylAjjlyfl iiZU^ f^ZvZZUiZj'r U_ Jyylj 

y* wL/^”-U^tJly)jw!i— iJSf^.12 ^y0i^.lj i_U iZ/ 
( -t/^LyT y^^yl f^L- U^UT Ui/yy ^ y^/T £L w!/ 
^ir^i^yr L ijUf 2/ 2^“/^ 

Z 2*^77/ Z_y J/" i_yU U J )/jy^^ i_ 

“y£”(j£y ‘^-vU i-x£-j J: J$\sj\j>\ ft> L/Jl> ^yj^ j£y<f? 

yji ^ t t^-jL 2-1? 22 jlp- "(jv”,!^ ^zi y <-^_y 

yjyy wl(ZI i_ ZyJl/y-<£- J/Z'L- >sf7 (jlyUyjJiZ? ff^ 
yU*)^!?^/^ ji \y2?>j2j2/2 flf yy 1 6^yy iZ-y J jI? Lj 

i_ c_ ^ lyW *-|&r y,Z* (JtlT tA/Z Ui/Zt / jy 
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i \J sj L J f tjf / S f jL*i 

? ^ » ¥ 

-ft Z — fjy 

JvUj/* '7f/i—c~tf wL^C^ 

£t\f (Minutes)U^" J 33 ff^tf jlr" (3 ■&*) L '£•*'■» 

t ft Z—tf ZL: 60 ft £_>j ylj jj.il J_j£j -la^ (JjV y ^Ui^ 1 

<£. c/\. (Minutes) £L 3 J% £- t-sf ^Ir* y~f\ifSl j ‘Z—JS 90 ffJl 

J. — Ij i_ I f <z— \£‘j~ f' i^jjj l^r rf7 ’-£^ yL£* iJt{< tXl tzL 

yf^f- ifblj3 i ^ij!t>icaji)jli'J/^ > -^-- QliUd jr~y >y 

ju £ }fjcu&> *~£ £ tJ£ -if 

■£- 

Lj\f\f ^fd’A ^ f ^^J'‘?-u£ tff'L- tf‘ 
t)b \J^ lT U&7 r li-'-j' iX^lf'S't i/l i- 

CJ /J^V i L* fffc- Or f>/>‘*Jf 

ffjitk fjix i Jff fifty J?-£f 

1 /US 5 c^'-C^ fJf^L fjj. «> jd t^£. cTU^* JjU Iji 

3‘S't^[^4- o^ 3 -^ i 3"i— ^y^d,. 

* — elv ^ &IV) J'* 

l/ Jy fi 

£ >S*f£ f% T f* S jfC$” '-1$ cf If l/^ 1 9 Jj’if. 
fjtj, j ijj>f tliif w^/Lt'y 4— f£'j£ l if fo^“~- 
/^<=_ i_lf yjfif f- {j7. J~ f~Z: \$ 1 ^Ij»I U4 

f i /X. zi y -ju j — ^ (j^v>i jjyij -v 

tyt \sf ij*fijs% Js} “-f tj \x\f.c-jlJZ\ Ji^’fl fL fi 
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J \f j\fs m s Jf )>U w^i {fj\ \ f> t if' L- lO 

t^l sy^ lly iJij ^--ftjjtjfz >^wfw "y^!_ 

t^) u* y£ ^ Jjt jjt a ^ jwjtfy£<£ 

(LjJjj/LsIj! J'l *s_y>i ifc^) 

(/^U 6" Cs cX - i^ r/i. til jU (Jj-^ wTi^£ \J~\Ji}* 7 - 

wci^^-' j u£j «d_ ^ i£> lT l/* l/* ^ (Jia*^ - 

2_ j£ <s2- 'S &tJ\s£- i}jy^7 


4 _p <_ r' 1 1 . i j i> i 1 ^ p* ”T j T i i 
l^JViSWi*)V\*\*ZiJ*.‘dl .W I 




(Jj** j£ j£ £_ylj J/* L/ £,yy j^/*j""l/ 1-^Hyjj i_ 

yjl ~c£ f 1 fc/lsfS^jU 

I^lKsj^L? y t>r 1>j>js i_yOt!y cfc/^ <L j^t"y^ 

\jf\ jt iff {yjy'^jt j\j. t^L.\ >jf\ — t" t fz kiHyjyU f- \Jijf 

Jfyjff &/jr )y U t *v (Focus) l/ y U \ 5 & > ■~ : ) > 

-tL. fvyT^ffjjhy jhjjij^ >_^> JUtfif j& Sifi y^_ fcx «£y 

L# J*fi i—jfftJ? (J ^J~7\Ji 


-£.- fc>ry (/I j^yyvr 1 ^ tJ'jiffjt sU ijy?- »j U- (jy 

kf'^f7tjZ7j,ijyZ‘)Jfi (s)C/yy (p)»yU wXl ^yi? iJy ifyi/ 

(jf" -«£- t/Ci- ^ ^ ^ »yfj w^j »yU ^y i? y'jj i?" y*^” 

~\jt i_ W C <=_ D t E <=_ f&4_0Jc3j (js I>i if’jZL.'b Jr a *£— b 
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BSA^ 

$ 1— .ft !*!/■' % 4 

(Jj^U <X wXy> ^ X ytC -Jk; JY (^Uv) £ 1 2*J. 

-^_ l&r / Jy \jgr f J*ji 

lj) to'-rf-'* If L'sf S” Curve l 2 >IJ i—/b t^JL ^/>Jy (jLX 

tor 

^>L <=_ (J)jU 0yf} i_ yV -tf_ 0?jzj) tj 1 'ck. L-) £— 

wi> jU (j*^ L~X yU 4-1 wU-^^5 - J^Ljj 

4 -Uw jCy} £y*V v-y* - 4 - ^ lX t) \s t i#C 

i_X .Jy 1 t/l iJ^~C- trfcs J ^ 1 ^ (Curve") jXt X^ wX( j£ vU £_! (J~ 

£,yr'avU - tor li sjUvi^l tC. ^)'y (J^>U- 4 ^. ’fajyjj Uh 

/• <£- tor i/y (Curve) iX J,*C » J P uXX L? £-U /*? »j 

jUc. Ip-T it ^ tor sjU Jlk |£jX=- (X i— k y ^li «Lj 

&r -jt 2 —y iS‘ & <-& 4 —j uA>* c Jy 64 wlJ ij‘ 

y i~sfi ■*£)'}£- <-.. /U^- fajyjdJfj U jCa {)\s*cl- <l- yto y (Jyu 

t^yey» &\s^> juu- s'yifC uy-uiT ^ ^ ^ J*\ 4 % 3js] *4 

tX^- 7/^— b-ty-k) - t^ Z^XXyU ^ Lito^U e. /U -1/ 

(Jjr ^3 j}\jj (Ju> wXl Js'f/£- d. /U 

<e- \JjOj j£ >ilj 7ijy s*?z}<z- b jy ~ ^ ^ ^'~4- 

64 j>\ % \S ■»> 4 XX. XX >} <4 <£~ )i 

\f/-, Sbgl -i;? ^/SijL\Jij\j. 

tC/l 4 I bjU Ik! 4 V 4 C^fji l) lljT ’ ^lyr 

i? (Xj (i J X J>*J v'jv <o7 2^ x Xl / 4- J ^ J 

Uvjr f JI ia \fh> if' l/^l ctVV 1 c^- 6 > X 
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ft Zi tz- »-/»£'*$. £- if* Z—7 Z — Z \f lT 

iz \zX 7 f. &*i\ j** J " -f 

t—/;) j <L- ^ ^>. <£j- jlfi JwU i~ f- ^> -iftzjljt <L /V 1 

7 fj/y^77\S >U »>i> ^jjP' 

M-^tiiiyi) X/l/ji iy<r jvU ji yV>^ ^ 

^ 0 I'USit <■£_ IV Uj Jzf V X" L ^ ■jf 7 <S O iji y '~d^7l i^-^l) 

-L/dU t£ ■# ff X 1 t^GZ Z_ -V-*- DC A ZVH 

' 7 j>\ ^ 'i <zf7 Jl/U 'L^ ^ ^ (J~ l (X //V c- ^ Ji^ 
Z. \}r7 S if < 2 / 7 S <ji Z—f&> Uj*. j? \^)7.7\i f iy Juu 

^ ^/ B>Vf “l? L (u>S’’$ V 7 ^ 

Jij/yU cl jjvuX <_ju^ Z Ja/U Z trU cir 

(jl f'JJf/yJl £—ftjhj. i jj)\J\c-. >=/7ijj 

Jip. <l- »yjtr— (f* (vin f 7 tf-e£. f\J$ ff f-JS* J^’<SiJ t 

L-J s^\> i > 2/7 \$ *J>-> y Ury? d '/Z j» 

f- ~U2 2—S *f7 J L-Z fOj jz f \Jjjlj, <!_!*: /U 

Z £/^ \ fijityj d7/~df Lj^fc-' Z (ZV) 

yjUlTj ZZ* 1 — 'U jv? “tit ZZ ZZ Zu Z 1 fjc i &>/ 

Z JjC^j7 iJT Z — /ZZ/uZ f^“ 

Z/" f^Zzl fyjyt—j u f. j£> zk. i^Jr 1 

y£_if x^w'/^ijf (^r//iiji<z (jsjUjjy^ “cu .-Z tfij) > 1 uj I—) 

fy>siS J> > l^jy -^yt /Jy. Zl u-^Zl 1) J^jyl 1 wiii 

^/lp 2 = a 3 c^y^t/^Zl fyf7iS^ vU 

£^vr" -<£_ J^li c- lZu (ji * 
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1 JjC ^ Ju® fcjy {$7 ■? *--- Jl?* 

\£/J±y}L. yj’a 3 = 5x5x5=^ 12Svjl^_y 

/ 'J/^J'iJs <£-*[-[ f- L'J’J’t 7- [2i=ii*ni)^'£- A 1 1 s’ 
(^_jUy7y7 Jil^l '4 7* \S* ~Uj 2^- JU'^V*U“ 

-i£_ iT-KV (Cornel) <^vfc*jb 2— U>Jil Z—y'U 

y* 4 y cjy s jt L=y^ 

< JG***- 4- 4 i—Jty’i *_>" (J* ic if JjU >y* (jG i_ y»G_ii 4 

<L - &<£- ij?7 Jlj i_y J*y C'&Jl. (JjU j 4) tC 7 (/u l ^- > (jf” 

IT ^/(^-^(j4w£ £_ jL <Uj i_lf 2_l j£ \$j&£ 

* 7~Ul <L-\eyiu *--v 2_ i? js) jjOlXf <L_ If *J7y}£~ J^jy^~ j U 

wTi y.^4^ -tS 2 f \jy^ ij J^jy i—j'y L— ij vjj 6>i/ 

** * ** 

urv- yyy ( wi^o 

g— [£ \j\J* L/U?J^ )£ -\J* Jm ijj till 

Sf&' L?^ 1 L/^ i Ji lTc^ (/ t ^ 

jCijfil fjruk -f- 

fljU Uplj b-Xl /&& tjjjj fQ [yy** IjJ* lT Jl^ 

C/>J ^ wU ^ fl7 (jC ^/* *<£- ^ ii^lf 

‘-u£ 

if^ 1 b^y^L feS- 

L/k£? Jl> un c/'V—i/ -1 ?9S ~(jU \jf \-fjf l c?y 

j/| JllSl cJfV Jlr^ (Quantitative) JtGLij y; 

$\A Jt's' \S'^'y r U^ -jjt hlf fy 

"-^^41 r^^us^’iiA- 1 ife ^4 ir^v/ctf; i. 

d'j - j/ltv 1 i>6 /4 y 6 ^»j 
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s£r jCi ijt ^>1 X^* 

X cTy Xb C^tjX j£ f 

ZffifZX'C ^l> *- i£ ^4 ./ 

J'b- Jk t> XwlXj^ >■>!<£_ m£ Jl c^y\4 J 

jf Jb r 41 S' tf/ F lTC -tJC J# m>" f L f U> fcTfiJ 

vlk'J JisJJt £ «jL H- \S^f\ Jj* Li *£- f sCl£'t 

f\i Ji/i£{jfi&t$jju£ f 2 i 4 s^-* ?$&/)* 

< [j f \j itj oi <z- OC oUyf AZ 1 ( (V ) \J)f\Jy^£L \Jr? A 

4- U-*XX ^ l/ 1 (Da rc. mil &r sd, la. ti r do)“fJ f (J f l) '(JjK 

\$j t£f* j f i$ j>f> fj if'X<\jt (j J vji is L^- 

X~l/T ^ X-^^ d\3 f lJ <X ^ XX (Famine) yJ ^ £/ fj 

i-j^ br j>i^ij 4 ^ jXxti X 1 tfJ'fiS \jd * i— 

(Jjf 4- J*>* •— 

lA>>itj fti j£ X/ J^/y £ XttXfiu— - y^ ^ yX 

jiV'W' yXL J/i/t X J>. -b /J6 T if J& Jb l£\L X (k 

tjjtj Xl/< i— b 4 ^ X i- ijf\f£ u X X5 

X (ji Xi tf^/ 1 ”^4^' ^r- 

\Jjfc/<L- f* \j)n . 4y®^ X* -U Xc^ 

<£~ Z ^Uj Jt ^j^iS 

jLkxftsjiC (Jtaffot x^ -/MvX^ J^Zl 

X^> (j* X ^ ^ 
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cTl/^ 0 - i$/ 15>^ i5jp j A <L- JjI f ojj S 

(~^/t tji 

i^y* ^ u Al* d“-' l/V lT^ iai? cf y u^V <^»u vj( ijj* rA 

u£^3 T ifufjjiXit^ 3j&\±J^j9ij&LJ' 

y (A lT>y ii f J Jtfj (ji t^jyC*£l J L/^_ w<< 

tjb ^ kZ^ly JL jTvV -t/" U jTU f L^l 1^ i ^ i-VwU 

(J t J £—$+ Jr {jZ Weil dcr Sladt - 1/ U L U y^Jt J IV ^ ^ 
Jl '*JJ> f- Je* 1 629 <Z~ * \ 6 1 5 ( LJ. <i_ y U 1 J-'jTi ) j£ 

-L/* LjvL vj! Lb; \5>jm fi—}7 }<jJ-% /jjjf C^Jb'^T 

j-r Jl£*y tj- iJ-J-^sJ - J*” b^i 

i_c/ i%^yjji£b'i±\sjiiuyfjiti r *if‘ii-££ 

S L? f ■ )f ~(f i}f LjjI Jii iL. ki^L Jl> 

- ijj \)f 

l~f is^U* (jf \J > ’\y \jL w-jf lTU- JbC: 1 £_( <L- jfflfJt ($£• 

L- j\ -uC ‘w'/”f t K'w'y y ' 4 1 i_ lTi - J lX*^ r^Lbs 

t^lrfyjl iLJy'rr y y u" lf>jf /1-* ^/'''bbTi k»yV (,f>U 

-it !>1> S^vU xfij i—yi L-J '\jJ 1>t f J4 f y 

(/'■/ (J’ ufA\ JL l/j 2^ y^i Jl> r fiJ'tJjt % U ^* > c^Lb i- 1 

l/j- taXl <=- ji w^y t/ 'if Jlj»£Ly 

<jf }f Jf 3 L/^l jyQ— l/ 1 I L-' | /”~ Jyr Jr^cf 7 J jfiS 

\Jl y ^ y y *. f f i_bs [^ u^ff vji JlUi 

/” >i/i s^Lj <=_ uij y vV’oOr ffH ^lf 4 ^/ J 1 

i/ ( y ^y*vjlb-rO '~i/ ki-^jy f L.J j^>H> 

iix w.; ^ JuLJ^ ,, ^U^L^ 
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1 f'4- S 

-l/‘ j'l/? J/”i- ifc£j» 

UzSsjI fi'te i_ tj'tijZ‘‘* r -i/” 

-\S* l}[$ i}? \jt js) Lf'i- ^ 

Jr\ J\s Jgf \ i (j t?*«i- j^yJjLfy >1 fS SjS\f'* i_ 

j./" j>j t t/ds» t/j* 

tJ'jy*' S tJ i\jtj (Jx 

^ i~X 7[fjM j£<L t/1 -u? Lj’j^Jt *-4 S >!f 
Jij x/VZ-ft £-)iJ?SSuS i ffsJJj&e-jJt $£ dSS* 
2—iC St jZjiT (jViJ li?^. C- V iL tTi <il_ 1 (j^ 

>'^>1 1*0 wl i— ^{S/L. )* 

}} JU/< -<c_ J^L jj <-(jT ^Ls tT o/^jj; j y 

(j^y i jf/J?y u^S SS Ji2* -l? uf^jy ^ 5 $£.**>' 

S i—4 S- Of;* \$}\S)£y‘s >U jihj^ 

L- orfd&L t£C JTty- Lily sjIJc- L^- 
jl/£-S»}S{£u$$ 1 ^‘i (J^l i_ (/I -U Lj l>, (J*"> "L^f ^—22— b 

j>\ \jlri >f)j\ £- \jf‘) ij£* S \J\; bt lT ^i^IA' £_i S 

0 ll/s> IT l (J" clU^Wr'^- jyi^^-Lt. (J£<l-jL iS->£r t iSu-*% J-V' 

(J^l i/‘ ii^L> pjj S/*S^~ JS .s^ib ^jJ’iS^ tJ-* Si ij ^ > w^y 
i_ ^ 6bSJ*z- c 1 ^ 1 "-^ b >'~ * i— (/I ~£- (j^y^ z->\d) 

J> Lf U ^ Ipy 1 (J** L S‘‘S Ue f*jL^ 

*— <—\S‘ Su' 1 -<r- dr ? J* 1 ij 0^/^ ^ y 

^-y 1 wy ft JlA"! tjll 1/ 

■_^1 St <c~ (JX ji/*\f’$he- tZ^SS'S ~<~- ^j 1 ij i-JJ^ 
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j\ **-k ^ u \jt |/ 0 j y,< tvjy*' wC* J/” 

L-y*' (-*£- 

U (3 cfij'Sjj* 1 

&f LJj'U (JjU iji J>'J (X^ 

iX^ brJ^ XV'< u>& 6?-^ ^-v 

«£✓ U> {j?A/i StL. y/c^y? wl «« (5//w-t t/tfC ) ~£L- JX) j l? I 

I jj( * Jjf jb£l dCT^- 5 l/~ L/^ ^ \frtc— JS3 ^TUli I 1^ 

-$)£?* tj^iyb^s^^s 

}/“ 't/j&£- 1)& ~£- [$/ \j\y •zJsh?' £ 1/ b£L J~<£- * Lj/” 

o*l>tX l/ 1 ‘o* 2—f+ z / >>}<z*\>}\<iJ''jbb£L\jb£_ 

>Ui^lJ*l)L 1 jC cf’ t ^- \}fj 

A fofo>/^>£ jf$4y X v^V^r j^A^> 

XX f jy^di sj jb^'sf’s y \jt (jX XX y \ J~ y 

£- JL'l/* "-^o^^^iXv- ^ X— ' fUii £ ‘^j-S? * 

y >Z*k£- >2,1 \JI f <-S&'iS <\£ rZsjXjC^i I iXV^ y3J 

JyXX- tX''' jOijl *S\J''J' \f l X Jl^" 1 

X- z—jty’j/ljt J^7<nXi yiXij^ 

0^-1? ^ if /uu-j* dX’lT^/JI^^L ^ / Uu 

(jy^lX wl»"l* #3 “U^lt-. LJi J£ -&&£ } 

£. cf’(.2~ J/lT ) )rr I X 5 ^- *£■ V 

vi/Y i_y3.'i> (yi iy j/L Xu-? i- <jfy£- (J- 

(#£ uC Xl/'XW‘ 2 tfj lUHy i£> *, In? ,& w ty IT Jfi^-lj 

LjvI c_iy I,/" X s L >/\ \y^ /jL (Xl/ 1 _ Ly 

*z,y js't^tj <L w/yj (/‘^6 Dj 'Z*'is.y£- !-f&-if 

-Ji if X-^ u/X3_yjjif zl 
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H' J>‘> J'lj'bjl ?> c— jUI Jt 2* U~ liZ/ 1 1 S <-&. 

t/l -lit ui ZU /-I Zx Z/ oOi/^-iAj 2- Z (5 f £>■' 

fu Zjjj Jjj Z'^l/'ZIs* Z ly £/Zlf 1 (ZZ Z ZV) Z > Z 

Jt i tfXsjVHjjL. urt i/-tf if/TZ J>v £1^1 ^ t*/ Lt* Z Z 

;ji $ SuSk' tcf 1 * L^* “iM Ql J <■[/ i/zllii 

(ZZ^'Z Z lTl/* <1— ~C- l/^ I if cZ'fZ 

irZ J Z ( ^Zlf JyZ&L l)f £,r/l -<£_ j ZJ liV 

£J /jfc* J^\Z Z If uZ ^ i / 1 Z Z ZZJfc 


1 -Jj ZM (jy< (j c£ ^ 

Zv ^>- 4 fr*c^ ijjljt Z^ 1 ' Zl ifZ f cb ZZl? V ')f\f\ 3 Z 

f ........ j,ii .*■ .. . r** * ft, i 1 . j* $y ‘‘.i _ ti r 1 1 

\jx }j.y )js lp ti iy» yvi ijt c ,/y*; yr j c fj 

Zlyj J$ t-2lJ jjljytjjf (/Z (jZ \J!i *\~j? I^l Z^ yi? (3 

T (ji li^ii tiZ^zZ Z/ JijUZx Zi^Z yV^jiyjjZ 
~t/f y$d~ ^Lf* t^lJlovy lZj 


Z Z ZZ/iL" $ \^{j£ ZlL*i<£f?f.Z/ ifZ-Z 

cAi ~iJ?J bifijZ f*I^Z Zte Z> fZ Zi ZyZ ^ l» (Xu* l3 Z 
<=_->Z (Jl <S <J \\JL M-\j Jijf Ji\ I'Z Z ^ ^ ^ JvZ tZ^”lZl642 

'S' 1 by Z ZiZ C/’^L ZUZ Lti 

fl/Zb Z.K Z" Lb-Z c/j£ Zy I wJrp i^y^T(yl' ( y^ 

-Q \J^ (J-^-Zu- 

ZZ :|#f- c/t^/ * is-lJi#' .J/yjf Z-K i/Z- <-r Li V 

Jj^ J ^ . 1 ZZ Z L Z L Z^ ” 

Z ( _ ZzZ J Zje^i (ju^Z ^ ij‘j? Z (/) Z" 
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(j f\v ^ ^ JstiC oj ” 

c/jc -c— j?l^ L ^ tr £ j^r / Jc i—*f 

£ *L ^ ijj' {}/ {J 1 ij^ 

W L/ if/tVp-zC 

i— c/£ / / ti-rV^ l?'afl/ t— /cf/w^ (T^ 

-JUlfciCjl 

jg\slL i *j!^JlS Q \J*f *S , £L-> \J^3 Zl J3 ) k-~ ( if‘ijr~u/6 ^ 

fs^zbPb 7 wjiJ tj" c/js ~'S ftf'X f\J^/iJ^* 

£- H663“<£_ C^ If LjvI//j 1 ? (/I 

£ (/. ^ '/iTjl^ 20 i/'y 

Aft wd ££-> »j “-/£ ^ l/'/U ^ 

(A (*-#<=- (T rignometery) 

JV-U ;J$<L SjJL^aL 

<L- eJyj 1 Sf’b "sM f ^ljl^”tj 4r^I i- 

~OJ'}\^}m£^ (Differencial Calculus) U? I 

2 _ ^/"l -Q ^ &/rVjl nJj ijr^l ^ £>j f ^ U? \ifx. 

Of -3 f (X^ -> J’C^lT fcy#'' L/~ 1 

j/<^ (ji jjaffti i/j *tA t/(J^ Tjyi*^ " 

itL'i-l/ jtftfj'jfujf/. <£- tf>j {5*'$ f f 
jy^A j / r 41^1 &w lT^^i ^ J- 1/ 1 -u£t 

^£\jh j[jt f f^tC. /a <jC c-f^Cif)/3Lx32-.i}s 
t—A iJ > lf)3'~[f{J\f*'l ->*-'■>/ Zl i— lir *=- 

i/^l/li' (L^kiclj^yCill wXl J? i/vjiy JU 23 if f 1966 
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wi A ^4 li 

d^£JL*>tj>i ><L W f-l* lx Uf j£ o -l> u/ 

UpLyJt/UitJ^* o^yjT (jTjj (jf~ U./Oj/^'V- jI^I tT (Integral) 

£/y t" -iji L-/ S- <i— St 
<z— -tP 'JJl-' JtV TtjZ I^OjI (J^ 

f}»jh Jl”:tL wlx y ( J>f*£'J?V»}i\£.jZ i L. l# 

ilT^Vu- ciury^ Ju it S’ J?> C?S & "-<£ 

wfy i jL>i £\/i y lTij5^ 

-l/xiT* 

:IK (J^ i_ f*y d><£ (/• l£ £—4 ^ (/* /S' S'X 

if ~~\ L tjjj tfjjly' J<p J_ /_ \$j? lx i_ (, ! If ^ / /y / jj 

& -X i/ L V/U- 4—/* •S'/ 1 J/JV 3 
ii_if x %y~~-iiL- q/ uz u^xts ijt i) 

0>jV>^>\ /'\\J.j r /Sd?‘\s» ~L-'u$JjjZ'ji><L 

JU’lil i. — L«_ 

-£L^>r’’ tfai/Z—l (Jlf-ij' j}\J* 

£Lj*“Uft Jcc^i \JS wj/ (J/":^<l/irjLyjtiiyi) i_ t^/jc 
J Urtf - ^ly/t/ly^yWIyli/ /j/LfL* tf- J^i/ylf */>*{)./ A* 

y I (^l» / (Tangential) yl>* 1 J l? C$'/'{*Jj£ ~\J^ 

S d~j ?•■ OXJ JjO 1 ft'i#’ 

^ * 

b’ y (J 8 

i/?' £_x ^ ki/ J\s/~ t— /» Jp Si U xi (3 ( »y" ££. iJjL 
Ji^i ^ y F [ft {JSl Sx -£-\' If L)y b! J^>* U l/v! i/^ f 
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l - J U 0 if Z-VlC 

(JvU \fo>£^ £- *£- t j> i/<C- ej U (J }^*e iObu 

i/^ m L. vC^ * c& -f-. c^;>* u/^ rifUL#L 

(Universal) “jf~r”)$S 'S\J~^^^.~C- ji \f/i^\j)i!\J\S 7 

yli c/yff tj* 'ij 0 jf^ t*j? c/ 1 f 

i 

$/<L j£ u ^y-^. i^yir s' c o 6/ 

[^L/cJlwly^lf f* / (Inverse) 

i>jr^ i_Xl 

<=_ i;ii if^i; u *=,£/<=_ cio >£ -f f t oMoo 6r 

77/C- ~l}fi J* f 1 7\s£~ i£ i) <<£_ SiJjl _ Sx'jfi' 

f Uj) Zl /» J ^ 1 1*- y^yyj f>jj (j£ >zsjr*\J\ /trJt-ljifc i_x ‘£- i /.J\s 
L (Lump) iOL- Jl» (J’y 

77 H- C J if i . ~^f It l £_.K U>>! Lr^bJI 

C^7 if L$J)) Lljjy't! if- £ ~ L. 'i-c? 

-^t*/ Jr* f\f 

£ u Z^oC iy<£ Juu yfe^ jA*i i/n£ ^ 

<C -J^y kT-Ul^ L. <l-U £ tjsi £. (jl*<l> c£ '^fiC 

jP^ ($S& t^Ltcf'U*/ 6\fy &7j/jf<£. (ji/c^'iy 

^l)J^ \J*77£L LjrV w-U L^ 1 <L ”<£- If if Jr 1 S J3^ 
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"-0* C\ 

J^yU* 6$ \ssjb jt L&J&l-JiiutJi*' 

f^Sh J— 2 — tb i_ l / 1 lP/rL 

t/V l / 1 J'lf U^iJ^iSw ~U J 

(/ 4 _PjPV^. (PpU^W— i_ U 1 «lyl ^k—if Jy 

i_ (JjT^ jj? y* i yji -/ o It U*Zl ) 1 Ur^i l? L j bi» wJryy 

-tP t/jL> It* i/f 


^L / / t =^jlT^ly;>^'(3U*j’j (/ Ufyjl (jy^i 

Ju-J Jyi* M tP 1ft (p£ ^ Z t/V& '<- 2- *&£ 

Jl\ t/ ^ ij^‘ hJj £, tiVj <£— ■ {f/£- tjp) j'&*\ £- (Poisoning) 

ypv/jsj i j^y iji jytj uZZl jjj ji -iP Jy/ i>f lT <j >j ' !j ^iSiS^S > - > \. 


. l <?'*# f li T^J l JS- "j 

"J i. f \Jlf~ yt/. 


*■ I696“(^fy Ujs'I \J (JtZ {SW^-fi L^t 

PtS'P J^iyji (J)ylyP*(^ rJ ^)<L 

t^Jliyi? wCf cPi l/I (lPyJT"Z_ ytf 

(3-/1— iP £- Zllf L^~ ^ /I -/" (Curve) i? i»Xl (ji 

2-.Jl-i — if li_ (jy^-J? J'L^iji *s2f f^- fCu£* 

y jt^l/yj J 75^ ij^" vJ/<jA£-j))\J\\J?' JjcAI^j (/si if 

yjl O 1 ^ Z-U> ( if 4- t/^ iPj*^ J‘» y^~6 i (-f Jlr-«.i;j 

4— ylf *1697 Jyr? 29 l/L Zl (jfe ^yyU* 

&£ wZi J". ^Uly <L iJk. J c— i-lf y(^t^ l/* “L0" 

ufe*U& C— J> \S ^ (Calculus of Variations) i. U^*l 

[f ii^l/yj Jc/jsi (J^ j. -Lj $’<£- )J 

lipjf b_^l -(Jl/iJ^ J<i_b ^ Z- (j^yjl JUUj/flZl 
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55 4-^ 

• j^l '&!? jo \jj) Jr*” \jyj- \$s~£- l/ 1 

^\ cj}i'* r z'S\S *zs})j <Sy^~ 

JsrSu'' &><£ xf\$M 

~K Ji if 'J-'Mt? f i] J- J^" 

(jyj&jf < ^u^j- jif (jty if i_Ayv uji cT^t ill ufy? iff 

(f”ij?ljljf Ijp vj( i£—J G— 

i_ Ll^lf J* >/< jttl »&l (O t/bo £ ( d \s£. 

-Ubtjjr 


S c^ij >* (3 iff i/Jlv' [^ ( wf i_ ^ 4/fi i}ui J/jfc’ 


— *0" Klti . /i . F h 9 {* Hb . * 


* > I. I f i «* I I ) i ■ I L . I I-*| 

:>y ^ fr y t j 9J y u* » 


£,yk^£] j0vU*l£ i^/T 

** ** ** ^ " ** 

i <fj> ff.L>* (Jlfl >j\s£ ifi ^i. Jit \ ju jt jftf 

1- Jzf rf* JV •=*!/ f c^ 1 P- ^-4 ■^l 7 ’ if "f f**/ 71 

Jwb-Ljr St jTjc ji/ Xf&x^sj 


f ^ ^j^sjitr*(3ylfi y *Zrlylfj}l l ; > < w£ Xf tfj i a^Tr' 


-U C£ ££)\r-**J*'dV£- jtft&j U^’l'J}! llil’l/ (j^l^ft: 

<£ if JJ i_ l/I^^ Jj/jj l oizl w>*0; 

jjlf itiiLX'£- JllfjslfZl kSy^i J^-Q br'ijX'jCjZ *—A 

\jic~^-/~ i—yijsf*Js \<C- )f 

iry^f/ U j j- <£"■& \J*L- l/i 

Jr^ pJ l/J*iS<£.y£s: 
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“-£-kSjft 
( " 

:i h? 

\S \j^ <£— 9 >y flj i j/u _ i w /j' 1 ^ j_ 

h «»h * 

Moon J"'e- 

<^)-l?t’t/Jl^lL/Jj/^^“^”^ sr A 

<£ >/ly J5^1 J AM* J^ijj /< i/ S/JX l (I* d 

C|^/') -j£. i_/Jlr 5 't J / >>*- 

t ^'y V^U- jftw* U#f life Jfi ^iTl I i_ L/C^C jl (J^iJl t d 

jt\}j}\ \J% i U- 0%: t/* W l f/i— fi j \J *~; l J ’/. JfjfJ— t\JI 

jjL 

-\? iJijy LJijf V^U^UJU; /^\^bu£- \Jst 'if "C 

tfJyJ \5j*d m dr$<-$ tf 1 Jt d 

tT «o (j* J ’ 1 ^/"~iS ij **"A Jal J l*Cj^ i_ 

t/*VZZjp*. AIlJigertSTim C- j <L ^ ^>^rVv>Zl 

■ijvL / * # : Ij t/l > £- L- j i/* L£ y dfUw 

^ jL^ W 

( ^/*) -jfy^ tfihJj jfr/J L J?* £ — i) L Zi Jjlrfj? tf^yb £ 

-l/ jSyfj ^> 0 ; “ VV #J ^ V 1 ^ B&c Jf - J^y l/i £ 

(ji 1 0 j \jt j*> ^ t ZZ Jt? < u* * \J~ 

*' -y jf^c- yfc^J Z- jz l/^Ji^l /? JlM C^Xjf 7% 
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a TP 


9 




i-y£>/ C \Jt Jx "-f- Jf£)£s JS^C^-P 

^ Uj -^L. ^ lj jy S> ^ ^yt" j-I j* J yi I w^^ f y I 0^* | f'y'-\jx 

Mts c^^uCVjt /J*V jiO\ fftf-jr t& 3* i 

Qij\f£t-[f‘\£j£'£. &pjiti£ ijJ u ? ijif'A £ 

Sz-lc^. p j L-_. — i_^T «f* JjrrL" U[ J • lTl 

t" 1 J U* yi^/ J £- C^K£- IT l h (ji Jr b-- 

-Vj jr 10/ o l>? Ij \SA*^- y 1 1 (jC tjfv' J/ to J* 

6^;cS d^ Vfo^A jt L<?Wj c—sr tf\ S* 1908^ 30 
ft j ^ <J ^ l J? JJf t 

\S$y£-J}) £ Uf wTi<£l .»/ J^X^A^/^X v AlA A 

J ^ fiSflf jlrf ^ AL {f'^j* J^X 

kA uA d s^jXjm/^AaX. <J } (J^ j w TJ^j 1-£j l //I * j L J j" 1 V’ ^ 

#/; j L> * lA (f)j Jjf iSA^t AL^\j 

<A jf~ f\jX\ \j\f £*?J \J i J jAfjjlf ^ -A jA J" 1 k-jfi I ^^jYj fj'V 

Lr w lIa^-L? (kLOjJJU*//^ (Tungus)iJ^a/l^^ L^ Uv** w<£ Jb/<i£ 

^41^. ^ i A \y tf^Ajj) I Z_ X/X iA*^ (X*> ^ ^ 4^ *^l JUv> 

: u/!T 

t/jjt? d ] i f >> f 1^ ^ ~lC f U:/' 'y 3 ^- ^ L- y^- &vL|J»3 -if 

f Li j bf CVy^ ^ r L (/ f f vj f L> v j L~ oAs Tj>r ~Af\ 
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A 2 £- 1 jt \j i)Jj Afa wXly cA(j> \fA W*K * u * 1 J 
3 ^[^i^\j\A^AAA^i lA^-A ijt -\S \jAj 
jA -L T^Uj J(S OU 1 ^ ^lr T/ji <=_* V j£ (j* - ^ 

-A rttfJJjj: &*j , AJt*j£A 

ir/^jc ubrS * i JLJ'&J'j3 i V ( 3 1 ' jVj j? u? ^ iA l/ j A j 

4 ^ A vjf (j t/L/l # 0 ^ OX “A A ;/JiA Zl 0 U m fa tjj> Jj 
A sti \§\jhJk l \jri£-j J %Z±-* (Jl ^jP'M A 3 j£ I A 

J*\jfa J \dJ>jvAAA ^ fa <*$/£— \JLj}\^j)i$j-ifi\$j$t 

iJiA 00 b'f/ijh i- "\c- y V IfT Ij Jlr 1 w* A r * /' 

1 ■ A tf cJ £v o^jc- 

ifyAAtoAtyAjz? iy.jiAjAA 2 -f^itJ^” 

-■"■■■l6 lA Jir- Ur^fi^jx “*? k^ -?G^- i- 

-LT Jl> ^ c/ c^^X 7J 1 ^ At */ r - ^ x A& fA£> A jZ ^ 

j f jL/ j ■*■ J^T ‘ i f v" — L f jI*' t i C i ^L ranrt^raif ji^Tf mIS ni i ^ J f ‘it t *— 

W ' It V ' W >~ J ‘ *.' ^ j' V- - w I— ' - ' r . ■ - ' W - ^ - J — 

-LpCj/ ^ u (ji A u n *f- 

x ^ (fi i_ /L A _T *l? IjJsifaAj# \jif{ J sjJ i— ^y" 1 7 

* -i^L iji 7 AA -A A\jZ L- >: ^A\S- (Jr'l— / J^f y 1 

A y J A (jf J Aj/^lT ^ Aik y J.j [ 3 1 > i £ 4 ib; 

oA<A* fa A h ly ^ (jjy^l (/ u* j[* -A A tjZ ijAJ iy( 

"-uu/jO^ J*Ajb Ji !> r 

<L ^ A /j j v>l V fc£ f>Ap wTl w?X ^ l< i^Oji I t? jt JyAji 

A Jttj: i^lr fypl j / Iy>gC - j Ob fjA 1 ft ; jfi ^ V U !i 

lTc-^'-C lyjiJ ejU(^y li^ J 

AA ^ l^fa L^ A L P lc?w/f A 

Z~rt ^ A ^lyJUirA^Zl oM-&#^b(iAjljf±A/\ 

-\jfl&\r\J \jA\tf k)JJ (ji J -£l~ 3 i}\> A 1ft uT^y j 5> L> 4^ } ij J (3 A iJ)M 

iC -A j^'AAA jAj^ 
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y ZX t £y -V \j f> L-ljy jZ 

J [S\S^^ t/lf - tJ L? hTiJ^^/4 /4 

, f (ji i}l jn/jCvj&U} 

</ p l/jfcju <L j> U^L^zC~p lr 1 1/ * 1 '(C- i/VXs f> ij ■***/£ \ j\ 

cl. *jL fkZX g£ji£ j? Z~X^yju 

U S^f jXXg£ p jJ/k/’iSl ii /wL \jij3 tj - ^ U r iS JjX u rf &£**(* 

Q*J (J ^ (i 1 ^ g r ~ " L J 0^=-- p L <j f/jjjj I bJcL- jgc I £ g £ } g£ l j< L< Jk j£ 
* >l? J Jy^ (J i^y: L ZX g^XX- ^ gC JV JjJ Jlf yj^ gfl jj ft j 

j\f m lT ^Jty 6 ^ (J^> J gr?- / tX g£ Jt> ; uty« ZX 4 _ y U J^j>* 

c— \jt gif -jtT UZX J>fT gtf J f JC\m ft zX grt -g#! Jl^ |/ 

V ft k*> Jp Jl j Jk - ^ Jg^ ft - jh giX^: Lr^ (jVl Jp 

L* y (J> uJ J// Z_ jx S*y ^ J g- g^y <X- 1*1 V U$ ^ 

L=j f 1908:^ £r y # 2LjJj, / jj Q?{ 0 gH -jtf rfy* 

-\j/^*Jfy*f\ ijCxlj f^jt 
y'J-cL- \j9jjfL- )J Izx L* ^ gf * -gP^y J P* fry J J~y.J f JUj 

d J L^griL tTcib^i (A-ltf 

Jl ^ I dflft-jbbJ—JjjjLy Juc pt-^ i/ “^- Irlf T OU 

vX J^!4 70 L J?? 6/^ J 30\Jcf Jl\ gO b x g^ & cJU'Zl 

li-Jt i—X \zJf cL- 

\jJJ c - 1 gi J Zl Ip j?j< ^ (j/i y I O ^ ( 

g r C* *Xhy Jil 1/ 4^ gC f il/^ I p U* j JT^Ij Uj If 

/- fctf t/^6^! ^ fit i L^gi/U^ l/ : gM>^u J- -p tV^ J? f l^i 

/fr w £ Uf ifZ— JtL-k Jl^Zl 4— bj (Jr- X? fi t J Jl? jX 

c£j^jkjhjL-\j) L~y£ L~y% jJi ki hJJ* '‘-* ] i/ > *-&f * tf- & 
ht ^ -v la ji L jh *\ p ir^ ctf j kb fj<LUi Jl r ^fA- 

ki B f g/yj J t*y \fi -p ij[j ^t> 

22 Z- pv 1 ^ j [£/*! LpXly ^p Pp/g5 Jl^ L/ 1 uXl g^ <X_ Zl i£?y 

HiS 6y uTjy gi i,\)CMf- Jr?jC 1979^ 

fOi ^ p tf ^ t/y a jj/i j ^ /i/ 1/ j; j . jui jivK i 

zX [fjL^figs iSy-iJJ if j -C ^ ^ ^yj j< iCtyrfifi Vc^jj) 
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Aj,s\iL r jl r eL-L-g{/ \Jjf\s 

di *'*$/**•=' ^ JV-Yr A iTl j/ | j*c 

islj/ljJ 1ft tj- iff 

f/j 

j/uZl _j/ (Cl-k) cA~if 6 jd‘ ( H 2 0 ) ^ lj/ wi/yc.'L; 0 tvJj^L U) wTl 

GL-<-f&xC d-j i/n*4-i' ^>LOb2_U>-^ Or Iss (NhyUyiaCji 

\sf i \J* Tjc^jj L^JS. 

$0** if 2~yriJ*b J* ijijftjJ' iX?4 {jj l* — ii Jfj uyt/jU" 

c-/v Jfji* I £J^i_ 5 ,j b c 

w J^tSjuP (J& 

jjj l?v J j J__ U* y v Jj i) * > j i f L? jLr:^ jO^/? <J ^ 

-iL JkZ, T^- 

Zly^ l/w- f wJy^ lie) Ir f I 

JLJ L a ^l^w rji jyOa4 -£ uT L^ 1 ^‘■rV 

z~tj/*iJ~ ^ iyrIS* ~ lM df *-<£3 Z1 JUy: Lj ^ -4 - 

jj £_U £zl tfwl^ 

100^/^?l c^ij I*? Z-tfJfbijZ U* 

Ur ^ Ef w <L- tf i £sj$s ijxk l£#/ 

iJ^bJ—bJ—UitA tij[}*JiL~ tyjy't—j STv b L : j i_ Jy ^ L? I 

s ySu **y Jf t/* j U » jI <L- L*j ^rt 

bfy^ liU w*f If ^ L^y jl.J *<L- 1/ tjff A j. L- Jj i 

j f dV ^ ^ ^ t>f < r ^ ^ jU ^ ^ 

£—j7j 1 j J — L?c/.J iOtfy JwJ tf^l^Bela Taurid ^ 1908^ 30“£- 

V^U-^tPlT Encke ^vfvb^Ujyy(j Cf-wiM^vU^Encke 

-L^ Ijf J —*€*£ Z—* 1 D 1 ^ 

o 1 r ^ l( f w- if— L j IjU^ / Jy lfjy>jl Jl§y i— Jjj t*y l» L=j 

tfzti jvuSt/’jZl 

y — J? ) ^v *j\& 0“ ^ S i) y y IT tgr - J'j ^ 

{ji jiyl :l?^y5ji^* J/" f lT(<^- 

jy^gV - ]J^ iff- w^r* t/j 

t, ! ^L "L<r l£ w? lT Jfri^ jA ^ly*t lTj^^L ^ J Jl> |/(J^I 

-f? lyf ^ JL JUJ^I tP Jl> O^y l p-r^fiL- 

“ ■ " * ^ ■ *T 
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‘ 1 *Jl ? ' Uj Sj» L"Jj LM)jt W 1 j£l ^jd\£ 01/ 

jh£^X^£ d)ffij&£ 

(J^ (Jjj t* {Jit i/j _> J i -j7 L i) * o ]Jb cfofy^ ** J * f ff{J if&t-jt 

ij t (J^^l/L^ f '{JJ'Z-ttf PfO-O- {Jx Jj(j5l otU J* 

UpJ if ifjM'b^i JU I ”0 EVkiLU* Jj 0 ^ l/it? 1 L*? 1 *j L 

<L \J\S \fy% Jr t j if Uv> yyjv j i / P*# y>l JiL o* U T o> U £U (J-* 7 4_ 

^7 Bl jji ^x<£L>VvJJj|J^ 

O^U{J^ i— - {J^ ^L }X£hJ lifO- J <L- 7 iJ^ \jA^£ k— 

D> JVtf- d'^Tj^wv^V 1 U W If L/rfb^u J tjb£&Af 

l? 5 l/^j? i: i i/l L c/^ l^ — L=j^ 1 4r D lX 

££l~ ijj^v t j£ * i eee oF~[$j (j^y /L j^y J U bU7 wj£ 

>U fcfJljjZl oJ*^ {J^ yj/L J f r '£ JJ* 7w/j fL. jfrjh £ Uj 

J?lrf Li j£ Jvi^y ^ l# <L £_jfrb J_U* U^-o. 

j JC jj L i f/ - J l!* fj" 1 Rnypuv Tnpp^lfy J L>l . iff T' Jt_l J**! — L W^C U i ^ f /“» 

yf^^i — Uy 4? J“ 1 301 L (Giotto) i*7 ijTt £_ (ji {Jj£ L £ U'^ jf n&- 

0Qsjf^t3^£^^Ai£\f)^£i- I4e6(j^ jj^iAv 

J\etfo&±\stj*l)h£X£-jtA*£ 


-0/ 

^ J i£. d>£ J jy b ^ U> U^^Tyfl mJ/JI- Ut^U f/'j ) J l/ 

l=j/ V i/L v^l? / i> u fT^ y^>r £ o' 

\S< —sc- ptTiji o^ 1 f {ju^i ji j iz5 l£ ^ jy (jt — ytr 

jt jt oil ey/5y o_ (Jlu {X 4j1 £ J.tC \jl 

tej£i£ \jji {)^j£o£ J^i/ 1 i^ f f* 4- f*K jyfJ o^u^ 

o* <L*jo£*££il £?{ij£2)J*^}i£f\$ 
cSj T'lF jt tJt'f jfi j|^i{/{jj>jj4l^^J i. 

Jo£ £h £-\ ji ^ift/f L {jfij — l=j 

tjt ^{/yfejjl It- l/ f £ wJ tfyjf 

b j U o- > U p j Ji Ijf Z_ {jt?y 4 £/;>£ <o >lr><j <LUJ<LJJ<L i 

4J t'vij J^Uj Ly^iX ^ Jl7 dr £ jji Avl -£j? (J^>jj 

OfCiLij "-(Jr S^ c—i/u jli 
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JV J j£ if U r <J^f ^ y 

4^ /tvij f l/i— f_ t£ I£- 

J* (Ja/U y ./ J Zl ^yr'iU, j fcj Lj Z_U> * ' Z_ y 1 ^J7jt Ju U Jyk- 

j/u? t/ f XjwU IT L Zl (Jjj t*j (j JU Uj f^r £, i * (_/l * ^ j£t iSu^y 

/|U 1607f 1531 / 1 /J r L yi-fiwiXwUv l£ * 1 707 / c/ f i- 
Zl ji P 1 758 <L l/OjI VyS l£<^ Zl J ty 76 ffy fy hJ—& 1 ? u£ * 1 662 

f f & tg 2 — / J/u? tfXijTs c3> fljy^ tj / J^i}J J} JZ- ly^fcj L j j 

\J2 (Jtlf Jt ij*\ ~\f \Jj (Helle/s CtometjOtvliZ-Uj I 

C—J^J ij<L to i/^lTC cJ (/« Zl Lf? (j (j£ ! \jt f 1 986 D^Kvji Z_ U" w^-Z? ^ 

j/L-ZI^jU ^ C^tfZtZT Z-y^'I^Z (JU*>yf 


b/ 6 y-^Zi J£* -^yOy* h& >y f (^ ly (j.K pyQZ J'lf* U~ IfZ y tv f j Z^Uj wT* 

-Jl^Zl^jlTyijJ— IS' (JL J^^LyZ ^5 Z U 2^1 jt J ( yt sjQl 

\S\J>jy*>\>)£y*\J2 So^ Z- ty'-f y // Z- c/-Z ■tf-Cf' If UyV^U? 

U- Z"/Zl ^/iy^yj^yjf f U/f tJtc*- Jvt* Z- JUvj 

£l£ J jJyVjl 1 ^ L y j£ fCL> yvj J l y ^ * t/X l? — 1 ” ^" J* 

T[ JIIpm /* L j U ) V7 1 lH. 1 ] v* F*. L f\ s vr 7 vr i f J*\ I? 

— * ■ — v ; w v - — v v " - — - w^ w' - 

JJ^L Jjl tfS&i^US fel t/l/ufe ^ IrUjtf p^a f 

p jL l&'jjy t*y^ <L- U? J& ^ ^ 4* ijTjJw ty I j J— L^j 

iiy ^ aj Uif Zl u f l >: ^ T i/\£~ U n (J^ ^ fty r fy 1^ 

c- i/ylrt >£^fyj>r tiT JTfc J.»t'y , jJ— Ujy »Jy 


^ ^ V 

^)-^Zl^ylTybZ-Ui- 1868 

t“v b Z— Uj ^ jt ~ \J^ \ 

J/Vjyji CN^ytUc^ U^Zl^- L?U pit ijiyt^lf^ 

( l/? Z, ^ y.r^L 2—h i- ht *-/fd\slL /*\F )^- t>' 

^/tTylji— U jZI bki^jZ* i9lO“^L/l^^l £jZu*4£i}tJ*sfob 

f£ /: w/f& l ji w -<£* c/fgy J5^ y 1 / upj 2 -jjff* ^ j: 4 1 & 

'r'^i 

^ Ly w-t"' SS-^ ~ 0 Su^jf^k Zl f 1910^ 

A^i/c/i^Zlf isiolT" isyy>Zl 
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C/^ w! i I S &V lj <L_ to ji 7 ’ ' fctf Apjs ■ L J > L“ 

yrj/ v w kfj W i- “X 1 '■£ 1 V^ 1 JU'Kg 

tfij/ii* T 

L-X/if&'z - [JFjy^Ljy ZL. j&” S i/’ Tjji (JyrJ 

£_ l^-^uCT^* f 1910 "bi; 

srf\J$jtjbLr\f ) ^Q*£\t£ £-$*$)£ \J*^ 

(j jjV (J^£ wi* cA J^y^l/y** ^*/l£ { j^4%\ uyA, i ! * L~fm 


~k— {J*l f 

ji * 1 957 -i/c {$; b jf/3 J (<L~ J \H UyfbkJr ^ Lj?£- J}J ST-s! to 

Lh^£ a wTf ii> ^/y J -/V- — 5 T i ^ 

> y yU’ti— ly*Zl >jj P lU I ^y-(J K?b fj"*— y^ i/u 

tfta kTdv v *r /ox” vi^r^s ^ J/ 

£- >1 ■» J — * > * **. > * I * J . 

Ju *j y u^wi>J l/^ t/ ^ -* w^j % J/ 

f fcw ^V 4 ^- l^iz- ^ ^*—K £-$"* “■<£- Jv j^uJ * r 5 

ji/\ \2fJ**A -jr £. \s i 5/f/iX\^ f 
i_ JUjiJUjC ^lr 7 

J_to{/^M c-J 

jtjh 

^*lA* 1906 ' ~\X !r ^*\^A L lT 0/^ ' i— 2— b £ /" 

iJj / ji»l k^Jy Aj* fo^\Jfj ifl-Jti- TJ**tAsj b\ TJ j <L~ Uj 

U Zl i cfi-j£ UvU U ^ / 1 

t#^L)<: ftvlj - c£ 2^ *Jr^ J ^ j jjJyJ? *3 A3 

£-jy i J3 J^liS Jj>>i Jj^fy ^tjLUivU cf+U? i/ A ( ^ 

wiU<£_ ^. y oj i^vjUij. tj^/yUZl (J>^U ~\Jt tfvb Ajh i- ^ > /S' 

— T"! ^(j/J,J^ 21 -j^ ^j-% s/U 2L. UU ^ ij>,; U ^ wJJ T *_*U ( y 

j>^ pli \f*f\£ - t"W jl^V^fyy i Vf y ^cfy^ ^/jjf 0 

!y^ U* jj 

w^i (JjU 1 J/>5t/UU ^ JvU 9>£y*-£-j £L vji i_y" Jy^ b JjyU J/^U 1 
“[/w-j^e^ f ^ ~l j* -^uzl 
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W' 1 (JyT L j ill <=_ 

(Ja/o£ J U l/* 4 Jil ii*4 £T* Jtf 1 wXl fe y r (Jjy iTv b Z_ \f) 

L 0 Vj bZ_L?J L^/p' U J/-0^ ^b^w^VwXl ^ 500 ^/j( t L jfcoft; 

jsfh/\$j\±£L y^j; It f/^' ,Zy A^SVj<^ 

lMj£ J.H Zl j^tyb^LbyjJ J JjC Utf iJ'*^’ Z — ^ 

-\jtC& *Jj*iS bjy' irl ij* JsjU (ji% wpc^iG/wjyOi ^ Jj^lr y^ fc/(j£ 

Juk ) ^*4 y* r Zl 

JvU Zl 5/ d^V _< r^ ,Jf ^(f k*' ( ^If if J p l# * 

fjfl^uJy^XrL <=- be sy^C fry* — ^ flVveyyyif^y 5 Z^Zl 

J k ^y JlA * J^i Q)$£- J}hj i £& Zl c-y tb b J— U* Z> f J"-&jL 

Jyjj fj ^ <£- 1ft *~>/Zl x/b frybZ-U* Olff/tfl yjJ jTl Z t^V I -£_ 

y>* fZl d i£* e y b Zl c//l pyC -<^- Jlf x 15 JWi (/ J J Ui jj y<^- c^ 

^fV* v ^ if * b i J z£ U jGu LZ Jlrryj^ Lb-^i Zl Ulc^^jtjU^ 

ifvUZl j/l Z- Jj/I j£ bf pyQl Jf j¥j£y*j*i*C !k #y^£ 

(J, 1 6* if J 1 ^ £l £/U i__ t} itJf -L^ 

-fiZ by if J 1 ^ (_f Jyf '-i^^ Z^ ^y^^ 

rfi t^y! /" r^/i j% i ,^.y f ■/- S .. vs y» Li> _£? t- Zl ^ * j U i m L ^f'i_ j b L ’ L Uj 

fi (/i Z*b If ^ c- iXcT^f 1 $ Ub? J !r 1 (j J ^^b Z- U> LJJJ y > U 

J— yfZl ^ylTvb J_U? j?ly *C ciJ “Zl (J^ i/^L y 1 

Jiy L^ U^y^X ZO^i? 

J 1^ u/^c^ J4^< ^yU e>| j/ 

^ 1 >: JVj y 4 Lk f^U' y^r J 4 / ^ Jj jy L ( ^ J b^U b i_ 

-(^ £jCT (I mpact CralBrp>SfJs\Jj^/j^^ U’ i ~^- W 

y l4j j^P wJ?J U' (jy^U y^jyGy L 'J \J\ J? }/J bsi 

L~lyjc~ \Jf^j3\J^^^/^Loy If 1^ ^(/syi^l Sp^u <Z (erosion) 

/bZz^i£-jf^— yf/>*iZl lT" ^ #d>y> j ^ ^ ^ ^ ^ “>Zi 

]jy-i^ C& \e i*j/jb^ytfi/if J^LTJuiZ 
Jly (^bpjZ- ji ^Tb 

£t- ijC US j Jy>^> L^ j ijfnjf ij 1 Ur> U <£_y JjlZ 

y — t/Oii 6/ Vr J ui l y^Z ^ jv Ut^c£ ^^yZl o>y' l/T 

-Jy 0 ^ ^Ujbj bki^ ^yU sj^U -wf Deimos jj^ P hobos 'jM't i_i< 
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Zl jJl— pXj I JCj y>* 1 (JX 1 Jr ^ 

l/IT £? (Ji ^ X b^ (£* j l } w tv si/" 90 4t£* 

J3^{S /^* ■ U$ iL->r<J^J(jiyjJi wTi^(j* Z~lf Zl iyCy/L^ b/- 

lP*y ^1 M J Iff i/M 1 VjjvU &/*i ^Fyj/i 

y u4 J L >i i uy \ l \j?~ u^fA c^*^4f V fl X i/* 

if-^cfis Lff Z^l lH X/ ijt *y ! wSy*Z_ly- 

^vUUv tyO-L to j/X -jr tfvusMA J£' jt if 64 

<L C/Jjt jM jf -M^ift-Ji -L f/if jX <* ,/Zl J/> 

j£ f^f UaJ ( j Jy? 4Z- \jf l j£\sJ\s£- j/l U y JX >? U; Z>j 

1J h \J)J b> >J U<=_ tXi ,'j;^ ^vt*{/iUJ J*£/ JU 

eb XtA jf'if'jlc -I? (iV-L ;t£ ^ ^ u- X Z~ fUS r £ 


W jO 


4iU>*i ;*Vj£ y lf^ l* U j-rL f\ C^ln* ^ >-> ^.*?/'mVjK' 


^.*?Z1 o£4o\pf)i^^uK^j^UHtjhJ—iip \js*y i— -^^L? IjjUj y J>Jt 

^ tf 

z- r^4 ; 3 Zl y£ y ZL X/- 1 LX (4 l/ j X^j \Jrff6 £ ^ 

cX U>V c- i^jvUvjj tf'c/lyjl ^ U*^ (J^[OZ!-XyjJlJ. -\Jt 

JC\jZ{*-jj^^ tiiA Jt ijt J)^/jt f lyi”-Z> t 
J 6 £ \J^ '$J* jf j? t/j ^ “tJi £-ify/i f h J f ^ ^ ■ J i^ ■ /^X 

t'J 4 -livO / Ss£ /^ L Zl^i tJ>t? ^ 


y 4* ^ ■d'X* t L'/t/ 1 ^ >* t 

-j5^ JU/il JJ j£ ^ L5 IjwZI L> \pf{f - V /^uiJu/D^f^/ 
y > U 4Z-, I^k vjL y c<< 6 f 4= ^ X Jtr^ j ^ JvU 

> tX U?' J (X-c- J l^/il wfi ^ 5 i- ^ tr 

u/l t* tjijz^^Cis ii -^>U4y *c£y 

i/* ) t j V y 1 U y^ t4 1 JjJ f£$df} /j I - l&f tXl^'J J Uy \J> £— *Z ^;U5 
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LLI^^ J^y[4uC*l i*£: j/ (Li*^ ^ 


Zl/f X J? 

Vjijtf 1 * jLT^ J u/ii l^y^/Vj 




>Ou $ds A L.f£ J 4 J>£ Jy^ji V**u u fjc cc?" 

ubfj iiij^jJ jTw £_*i£ 

' ( -J^[$^ f I// X fi? Jx aJ; X <=^ 

'J^A^ 

-Lt; i_ JjctU | j ^ CjfjSkJ ff L? ^ 3 J^l tfj.// £ lil/ 1 ^ 5t^LfQ— !j 

/ > t - 6c \jP\f*b %- fa <t£ soo^J/' U^ JjU' J/lX f 

-\jt iX j£j* J & f \£'£-*fL-4 *^s£ LJ j JUwi>^ c^va> \J\ \£±s t d* 

£ i^y \j\fi £- u/^ tJ'ifJZ $ t ^C (jiv lTc^J? i*i6v^ 

Xi^vu>; jJ/>Xl cAttj^/ft -ur Jk Ue i/y^ rX-uVi 


yJ^j! Jl/ J^aTJ* >f\jf |jlj<Lf^- jyi*w^( Ju//3<L-^ 

T A P J _ "***■* 

-l£ ^ J ftULJ 1 * lT “Lh/T dlf j* *? J} m ^ <£- ij if 

jl^ J i£?*J (• ^ ^ ^ f i£> J j L UX l ^|>1, X L X L 

feV 1 !/" i/i t^-C >* if u^Ol* 
^ L^ jJ^U U^C? Jt^ X / l*Cy ft£*}*4 hyjlfJ^ Jjy*^iJ}j£- \$m* 

-tf’tfljjlJ'lkijZfr 1600 ^ flJfyCjjjt 
-<l- tsf 1/ $ L^j/UZl £; y ji 
t/L?> u V Iff If! r+~ fe J !// L- 4 ^ 1 X i/AX *y l£ jA X Ji ^ j/ ^ 





£^t;v -1 iJj 
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Uc- >> Su f 3 J u- 800 bf y 

Jh i_ Ji/l eJ*£ Aj - 4 - (* 

f (^) £lAy^ -%£ Z£T( /^j^y)L/^ 

^-vL?v{/| jT tf llXVXl $J} I^Xlf <L i Ap- 

j'-ffa-if * is r>* t Z 3j ; j* J ^ y U ^ ^ 

>b | j£ ( Jbc£ iKwi L^U i=^ J^k; if lTi-£\JU 

j 5 !/ y ( iy i/jX_ Ji> t/^’L fX i/lA 1 u Jri 1 3^/" 

-t ux^y ^ff 4 ^ Jhs j* i* /j>ix j t 

v rf ji ^l/<L j"" i<f “l£ J&-*A yj f 5/ L ^ ^ £>IjV L^ r 

&$ J <i ll^ne- 1 j y Jl> fyf tP l> fc&y Sc* 

sXhjtfyjt ts%sh}i 
H Jf l -£j})<l~ \jf*f{$3 UAfl X b ^~ij?{}y: \j£ 

1 Jj?y J-~ h 1— Ip f ^Xliy 4£— i-Xl t!K (eras ion )d^4 J* l/s*!fJt z-Jib 

t— 3 t-^y^ £_/* ZL /c* u! U 3 U ^ 1 [£fj) l^lXXl yy /y w t Si/£j X. 1 

iSu^\S^ UyXtf^l^ Jt^i^y»vlT(^c^L^ ^ 

^ jX^i-ij <L T/ J ^ X_ Ji^<f- 1? 

£_.k 4_> <£_ y jy L J I c- (jy^lXy > If X I c~X\ e£/Zj 

iS^jUjst^tjhJ-.if.* y^jK j/jjt 3)\>^L^/i}if S<4c£;y^r 

2 ^ 1 / 4 * CJy^rU^^yUjLT 
t|[ i^y >* ^ u j ^ ^ I,/ {f* wXI U/^>' Jj uv jy^> f u 

JjK J Ji ^ ftf * Jl -LjX/ lb l^i Jf 1 <L J^y 1 \jZjJ$ -^j J>‘j^Jr 
wfi u- Jb^y^ L^y*yO^”L£ J'^/c^c^ yjl 

i^l^y d } ^ 

JS 1 ^J-L-y J — ^ ^yz£t) jJS* ^ 2 Lk J'f/ y ^ U l > U (J^T' 

uXX bj u-iX'yj 1 1 j^Qb \J £ \ji& \J* I y bb ( JI^l/^^) J>v> > 

*\£j{p/ X U y fbj* yjIf'Wl (J^j l \$*j\# ~\J? 

Jx^*J* tx/ ^\J t ^ y>i c £ y ;i Jft Jyy ^ j y ^ ^ ^yf ’^‘1? 

I^C^y iJiyU/l *6/ 

y^(J^ JJ^y> I h y \S }jJ 3J& -Jt t— j% f£ $rX% <— Z ^ ^ ~ijT :£ **<— j b 
£- ~U? ^ iX* JjyU L~yt<-L ^ L 4-jUXU by jt -tjft ^jA 

So- A ^ (jtotyOf l^J/vLyil/Cii ^ J Xl j A ywC j C^iA ^ 

A — 1 t/V^y* tj^^- b^y^vy^/i JlfA^/jfir f«— 
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)jJ \jjf Z, f d Oty* b>D*Uu 

Jhestf iC-if Zl Jts li i 

if * ifv Jl£ K (>vjf (jZ CjT <j (^vU^Por "b/; ^ JjU Zl (JjfJ* 

<i i—jf U T <^- Cf/Ut — /U 

J-Z ^ tfLri? Z -jx ^ Cs t c-^UZ- b Z. > ^j£ if jA* l? L ; J^r £L j^c 

lifK/J Ifi/l Jt^fC Z zl j tfijf-pjy f/j'&l f ijZ b J// \fj\*f 

^w^li 

Zy <Zyf vj ^ c£ if U J ? > !r ^ Zl J> 

iJOi? Zl (Jj? ^ l7l S^r- l/U -u? 7 - jf\J*J \fij: U.vCZ U (>* b- |LL 

l/^Cjs l/ f j? l lT> ^ ^ i/l U £ j & > b uV^ l Z Jif^i£ 

( l/Vl* & )> b cf^Z w ji L> H jtCJjfjifi , /* ZZf^Zj^F 

jw>Z£_>iZji zJj£ bt»ZZ <^u 2—fi^ 

jm >jf V UZ^ivj l^c |j^ Ju ij^ \jtt f l & j fi jk J^Z c/^y j * 1 f /^*~m* ^ 

-Z ^ j b" Z J \J* A wl> 1^ Zk ^ -3b jj/Z 

L/C ^ J if p Z Z iXJj^wZi jOiZLJ ^ ur*/;jJ Z ^ (J5 

f )is2_ f Aft.i i?Jji.i(i,--t-ifi Tfi tf^Kwn * ^ / f -ii, i 

w; W W W V *" W ' w ■ W ■ ■ W ' — J ■% W W J" W ' 

^US2-. cf/^* uy^ if" ^ lT^ C LV^Z-U> ^ t/ 1 1 — fVu? 

^ (J b>y * c£ / vj^ JlTw J wu l/j^ 3500 j/-(jf jt 

/ f? * i~ /\ &j£* ji j^' J ivuZl Jk j^'ifi 

l/X- ^ -Lj *Jmj/{/jJ S c£}/ ^ C. ( u j^ ) yJ 1 ijj >0 

^/(JoUbf/ l^Jl> Zl J" |< ^ 5 j 

- l/^ avU ci? ^ uVr'^Z' fj c^jZ- l;i>^ Z- Zl 

- lJ j j^(^;)^j Jb i/ f /u" J /j Z- l/ 1 

-\Jl b£s jyf^' \zJjy^*SQrt &> l t/ly (Jjt^ 

JuZl Jt^Zl 

cr t tU ft \Jyf L^Z — Jj Z — Zl J>vUZl^l/jwU ji JjLc^lT^Z 0 
t/b / J.vUy^ -Zl ^yl^ f Zl \jt 

ijZ JisJJ;jz> Su^ Zl Z, k; 

ij 1 ^ *■*£_ f - J L^Zl ^ j t*j ij Z- bj i^ r j^ h ft) 

utyjz Ji> ii lPA) if 7^ f- ji> f^vji jw wXi l/*j 

jZZ r jjv bij L~ Lrj l (jj j u ^ o^>>r [ y 1 T ^ 

Jl/i y b>‘ <=_ ^/Zl v J/V 1 - 2 ^" i£_ 

JlZ/f ife- y Uv J j^y J ZsT 54 /j j 4- V ' L/v’ V 
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Jlji- ^ & L JX& jA JljCK U j^ju- 3500 

Jtl U" Stiff ^\fi f- {/I jt {Jti^ 

fijt jU ijyis /(j &fd* iA^/sr 

-*A* A * ■ i? f iw op- fi jZju Jy f- if/jf-jM *stif 

if <£l f Uj<z- f d / l AdA jfAd 

tS&fA <£ i — fjf v- bf fl7 -c- fi/ldii/fi if U & 

l JA^tfrfc* c/^ lPA Ir> OtiA/xf 

S Jf A L~ jff J—h<Ad j A\s iAffz A *{ffkyts U>^_ f^i- 

£/" :*£- £ O' W Jj* ( >c ^ c/^ » f^/V - j 'L-lsfJ? 

-£~ j\Jfr — if- ^ U^iL. ujittfz \jsL ^ U J>)A&fSjA* 

-{J&Z'h Am f fyi fkPtjZ L*1.jV ^ |JL> f <r fA 

d/JA tfH (sf J(A^i M ^s/jfnjfrfr J/l Jl/v 

avU [c/^L^ j^i — J laHy.i 

l/ iy lr If l/Ji> Jttf ^ ^ ^Vi! v* c- J ,f* J<L. x 

l l/r J l i. /jj uV i/i i/^ |^ml; l- iVU i- £*«£ c£ j -->/ j u> 

, . tww- ?% ?u£ J^UlMt/'l^ U\* f $Sa4 j* 

\jt J \jl i 1 6Q9 y ^ U'J li" C^:»J 

J* \S*/~>£$~ G/iS+bS^ % Af 3 *^ S ^ _ 

cJj^5>W V'l/tjjlrf / jij i/Oiik- U Jjy <z- 

iJ'y^jCC- G/rcfi.jJ'G} -jlc U^if<zjljj H'Si^ei^-iJT iib 

^ c^-'w ij 1 ’ —■£/ i_/T ^ ^ iS/^U* C*^ 1 ii*^ / 

ifsj\} J-'’* J-ff jVj L <£l i J*> \f\J? ^ fist 

fsi}£)IJcjjM\jfjirl L- 1 — f^>ij)/\jM Jj^ &AJ$ 

f- 6*» ti Su^S &;£L£-h\j^ Sj ^yf- 1— u*> 

■ifji x a /- ■ y** 

■‘-GA^/zLi/sj-^d 7 ’ 

"v&Tj&uf" 

“-+- AP-A uMsAOtJd" 
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ail J ^ (jf |^ \p t?j£ friU ^ Jl * J L J 1 71 \J^” 

“M 6 x£ 

- tt dU w 

T ( Cyacads j *jTf ) O^C- 1 / |J : t J V ijft / l/^> «/! 

/£ j / (/** :e> ?t£?J 'j? y* (Jjr {j^/> u r' f iX (jf/j f ( tfu ^ Dra gon Fites) 

Ifc^Zl ^kJP Jj In 2_ (Jji L li ^ Zl Zj*^ 

iff tfjj^Zl <Llf ^l> j/jii IS ^UH f-/ 

(Jj la if*3 “u 1 ^ l £- y L fu > C& L“ ^ ^(X-^U^ 

^Zl ^T^fl JJ£ £ \z£) ~ 1AJ> 

b>ITL ^ “Uj 4^ (diffraction grating) (Prism) 

L J £/U^f Z ^ ^ “4- ^ UjW 

£/A/ Jtf Jtf*jZ 0$j^\sL^h L-1 

&JM £A mIjh- &A/ -^ _ l£ 4 ^ 

/{jri> jij jt£ uh wp-jt £ J\/j/j d l f 1 -b/j* m : fe> s t4f ir 1 ^ 

{J? 1 * “ 4 ^ J* f f Uv Z- X u^i? £ {* , cfsj ^ JXZf Jofij f If l/( 

_J/"^ *L- lj i_ (f *Z Uj ^ {jj (Sj IT (ZT^ J>£ v'jf (bumble bees) J f 

\&iC j)"J- 1 £ Jjf 

if^ \jb Ui5 |T ^;V - u t afj 

(-iv^)6/V^ ^ (jlXc^y 

L/^/t>^ L/ r 4- £j<l~ jfy. 1 cLr £j t//\J^ L '/if ?-<£- 

\ jfj* u ^ £} f jv ^ - yx &j\/^jy - xy^vj.^/ i^^J'iCj^ 

Zl i^bs J 1 (Rattlesnake)^--' Z i/J 

£j$\ - 4 - 1 > (f If j^y Jlf V Jv^L^^yU^iZl i — / (^ul jS i/ f ^ 

wf jjyy.wy 1 ^ uT-^ wfi ^jiyy>^>fZl D/u r ^ X 

ij? £jJ , i*c}i y*j*\ jt r zi jj^ j 

-f- if lUfSfa 6 h ^ 1//^ 

■“ v /^ [^ ^ J UTl {f <^jt (Auguste Com te y 1 S442L / t£ f __ 
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C^ryf?^ i—ft It? ^f{j¥ 

Uc^iJjyU- yiyjyjj ^u'V: l yj ^ ^ ]i* f 2__ j^/?- Uy E3*J^_ 

y jJ h 1 J Uj Z l U Ugjli^y (SpectrurnJ^J^AXl 2£^tf 

L { L 2- b JuGyU^ 

y tr Ifyyj wl1 y ^ (J !j k^V \$jf <*? ^ d* U A/ ^lT ^y L- “dT ^ *Xy 
J^jy j" £/yy Jr Jr a l?V j> iji ^ ^ w/ 1 (jii/ l/^ d-/i 

if ctfyffjfyf <3* iX Sdfc~ f*»i J A £ -L 

U t/b^ }£$h) £ f-£L~ O-jf y d^ J (Jl 1 

y J'/y tX 

jf Jfty f J>y£" jy ypjjf ; A Jjy Jki Ju j ;{ l/l LsC 

wj^J^W tf U^XCi (jt; ts 2 JX“‘^ 

- 1? UyO ISr f ^ (j^ y W* I -%iK e jy wf y l/ 1 l£ 

fcj-rdP I ^(^AyXjJ^ois: (J ! \jZ ifi Jl iJ*>J f 

l£ JIh^ f J^fifi * 0^ ^ j l wc AX * 1 920 #*+ 

Jt\j^%j —J^P Sy? (J-*H C/^ J ^ (Spectroscopic) 

i/l d^>./ jJVjL £_ at 4^ jy ijL (X /J 1 ( J*j £ d^dWfy) 


Jlj^^ J t ^pyyT^y ^v UjU 9 y % / 
J/yj ^ jVj t A U>p i— yC ^y^/-y ^ tffyAl V Pat 

(J Ta? L? U X 1 iSu^i frt (3 L ( y pyj^ ^ )/ ^ JjL J?iT L^y^y? J t 

flyU-Xii> <L (Spectral Lines) J?A^ cT^r 

yjli^y^^C 4L4 I? (if JL ^ AK 

jAv f yy J (/ if lA i J l J c/^y^ u- ^ ^y' Lzl jyi^ Jja^J (Dover) 

Jjf ^/A/'tT y^jfy 2l UsTtXy ij^i^ jl jjy ^ -x if 

Seltzer l ^^^0 ^©Itzer)^^^ Jp2— tjtf* 

f t (/I ifZaSJi I ^ (Jjf \J)S T (X fi Sy'jt (J^* X- J l Jyj^ J A5 Ly ' f wTi 

(-^ b&<=— Jy^JL. Jj^c X 

^ u^yi/i-Lii 1- r/^1 z,j>dr?uft a* trji/y^ cf 

Lf!/ [/L j i^yOw J>^yj^ i3^2l dir f ty I^J* 1 r T-^ 

~dT ^ d^di-> ii (3"- dT u^y J 

tx fV I -dj p£ ^ j" ^ \f'j*\ f 2— jyi jfjJ Jyj3d^ 

XW ^Lyy y X" L/k_yU ^y KclJyw Ji>y \J^* 1956 y>< -^l- \f* 
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^ JlJ*c<jr ifXr (Venera) ^ ^Xx (I Ji? J XX g/ 

U£ -ly/y 0 jXXo^y^rX f (jf t*£ / jVj L £T 

jf.r^j ^ X TjsI jjfi Jt Vj^Ji 'jU ~Cr f/jcj# lS £jf\$$. \friX 

X tU (Jlrt "ij? 
^ c/>^^J (Xl j £yjj^ 1 ^* X - 1 |j£ ^L 1 ^ r (/ 0 * ^ 

cj>/ (A* j \jj iS (fv - U *r fo? Jr -X i ttf (j (3 X XX wSi^*> 

& \S j ^ X? c^ X 33 ^ r ^f^ r J5 tJj tjZjJi Jftji jXr 

& r^yj f <JL ^ (i/V “l£ JA- * l* 1-7 Jt l/^ oj J|j ^ ^ jXf 

l^UG | ^jiij -\Jt Z-bi MU d [ m* Jt jft^iX 0 Lv/^j/j 

> 7 r%X IrX c^/ l )>7 Lff JWJA. j> (3 otfyjM Xb 7 ^V ctf J i£/j) Jtp i*£ 

j i> j to s/j} f Jj i X JX j^uiT J 7 *i iX ^ XX=_~ s X-M X j 

i 3 >J/f wfl frf X I i/u 1 ^ A"^? gX 6 ”b? X ^ T' 4 r~ X U 3 V 

j?uX i/jj XX - L^/r ^ 4 l^Wl^ j*V JiX iy X L/ ' /^v^ j /> X j j ^ yjr 
b y JU sj\*?f (J?j^ 6^ E'i-it Z^ y j/y o Ui/^ 

I?l£ >4 wJJy j/k^i/i: — /U 0 “ i? ^ 

^ p*> 0 / jCl sy-j j£ ijy? 243 zl 3 — fyZl ^ y-^. 

fie- Jjx" ^r c£ -l£ ^ J^U X X \ff\ \$ 6>^0^ 

^ ljU >y^-^- ^y/ b€ &3 i JLj ii C fi j * 1 Vk 6 
^ L" --^ t>s ^ X is"u n ^ y^ (r Tc/^^ 7 X 
i=^ Jyf 4 ^<^X UXr^j>< ijf i^fjy 1 zsfic£ j if* ficfi* X X(J ^ 

IS j^UrX 3 X Jjyjff [/yJi ‘jX^X^tly 

X jjj& jj> (3 l 4 ^ ^ >X -l^t Xi ^ / ii u 1 ^ 3 

y^.jUyjU?^ -^(Jj Pioneer] /&\_ \J^ 

sjL 7 j ^ *jL 7 j Jv ^ \i*£y* S I/jU^ 

^ ^(J/Xu £.iy - Jtj£ (JlIL X > L.X^ L? 3 ^jK jt )\J J 5 / 

Jr ^3AJ^ g/T eJyf / X 1 -^X JU t J ^ J^X/ 3^ 1 L/^* 
yvj Xy^JX t* ^ LuX (j Ai^j^X 3 X -XX 

Jy kX UP ^ iJ ^ f Xj <=- C^/ [/ 1? Jj. 3 "-^ i J X }>> cX^/> 

^ ty vi^ xj i/ji is ^y 0 3 < u^i/f^iyyjy >X 
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Jjr ./ ^ iyj Jt£ 3 U J dp 

UjoV J jjs/ 

i/j i# c*^o sU jJ j £ >. j J£ 

if L? 4*^ Jv ^ 90G°L>y ^ 48^^^(/^SU £ fj \J jj it^Zl y 

t^-ijJitC Jl ZJ y^CXi^ 90^- 

h J ^ *\d\sd\s<C- t£rJ ZH & fij j i J l#*gL Zl 4- (} tfd ij*) -J A u 

- l*bt L^lflj j/fliU 

U*3 jl> if j [}f /j?<- w-'V J^_ I V'-y vj ( o^y 

f* -jjfUzfL T / jVj t yjf JT J*b 1 JT pd 

"fc£-/lT> J|L c- J^j (fiL- (Ji^uZl t/ 

-J^fjcS sh /{jiff * Zl j*^c^ J ^c/ r 4- r 

^ Ul/U( (T[J>H lA \$*jj£-fj> Zl t/rj jJ JTjv (•* I f Jlj *L ly^ 1 

/dy t^*t*~l? \ff}*£f J[r i- j^V'L^f Z- i ^/® J J/ J~ Ji (^U ^ 

Z — d u\$ SfUS ifr*j^ lj %IJ&jJ} 1 jZ */ y# J U l ^ y \jf^J ifi wft 

te*f£- J&c-Air Jj^diX 22QiMr 6/^ iooJjC/ ^ ui?.<J* 

js if J ^ c j/j I J[ m J cf*)/' t ~^- ^ cT*j i ij-^L 96 l jt *—rfj S 

j*\ jphJ—h^- if £~Lu^c^“t£ 

'f)\J*iU\ Jj^j Jjt £ ^ -uj /u y>J<^o.i ^>J^iy>b" 

^ J" li J j£\js\jsi\ U j$*j ¥ t -J$L J ^ (Concenlrated) 
-<c- Jfj \f ;y ^ 

jyy 70^/'’>jl^<=_(Claud deck)Jj>l JUj 

hfJiiJ'hjAjL jM fsLJrJc/&/ 60-^ ji>J 
Zl 4- If \JZ 6^/f-y^ Z-lltfbJ jt Jj>y (j 

x py^. ^ i A iZl (so 2 ) l^T i f§j^\j£j !j y > ^*u!f 2^ 4- jf ^ ^ 

cfy^, t/v (/ ffiAtite- uM 
1 t j J^S\J*M J (fe w^ <=- i £ J If Jj/U-Zl Jl JL <d 4 — JUil 

Jy^S^ Xj7jt J L js\ 

- J L & 7 \j¥ J? ^ J^>y r 4- Jj t s <- j J 4i— j U 1^ 

^ J l£ d- (X^T 4 5 j/^ r lT ^ 

^ j*k ii 1 fjf ^dyf 1 1 i-?i u^^Cii 

jt (j£ Jj y^t/ L?^ \fLrU*J?\sL 1 y^t (Ju? J" — Z^l 
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uM s j \5 1 y>! JT *v (JyU 

Jyr ft ^ L~ rtt—ff 

^Lc j \f iy *_/ ; c^? jj) j 5 L j h &_ i If* lA k-) 

uf i j l j«- jy j j ty (j o 1 ^ t v* J ^ ) f** (j- rfy Zi si *. J Aft 

ijfj U lj Z-. <LvU^ y/« l£ vy^ ^ L*>V ^jTf 1^/T ^ L-tfj£ 

As ^(Jl ffjj$ 0 *$ j s*' h } J * ^fj. 6 ^ 6 / \f* \f * 1 w I* L lO ^ 

“fi$ iJ^^- 

«=U tr If tJ \jA ' Jl & I L ^ \JtJ^L^ fi t—j£/J l f\ 

[j&vlj &/. JA 

c$ i cfv^ jU*ZJ ^ fjy^f 1 4 - ^ £ Jji^J -u/T Z-ff 

-£p- jw (JVj L ]V^c/*j }f?c^ li^UL^ZI JjcA? iTLij" jj> G> 

t^tr r £Z£>zl j.^>0jf-jfu£ jy^ 59 ^ *> 

f i £ bj c.U^ A / *L u U£i 

^ |L fid* &y^Lf f J^L Jv J jf y^/jl (3/V cJ V' U_7U (Jj-/ j" 

r f\ Vj 4 i ffi iiit\i £ j i\As i /£< A -i ft 1 1 <ij *. J*3Z JljZ ff L ? /* 

y OiS J t^y^ -l? I? If lli ^ ^Jiifyj U f vJ jyC J ^/y 

pi *t? l> W ^ k*<>> j Zl Jilr'l J U^ 

(if L. cT^i Viv tT V UT(Jyr C>y^> ^if'jt -I—* (TheorelicalJ Jy^ 

fyj ( c- J^jUy^^y 5^X45^^ 1/^ — /U ^-Oji Vaf tjiji 
^ y tffO \J[s /^t- > (jTjv £vi I U^t' 

i— I^vCl. J f w^ (?" J J £_ JL> _ fi^- 1^ ab pv U 0 U 

z^'yr ) (ji j^it ^ pyj^Zl t/ -^_ — f*J ijT (Green house) 

\ji (j y^j/U^ ^ ( 3 >f C^" 3 "/ C 7jl ( l£ w) |^ <^L ^ ^Tij J- f i fiL I 

fri/t ^ ^^-r- r b <^L j K^i ZfU*zl J y" J" 

J<j l^j ^lr-^ -LT/Zl 

jifjf I 

i3^v 0 &j i— u if w Tf iji 2/ 7>( b^p-Zt^yJ/^ i/ Ji^ i/(J> b^w. tXj tjP* (Jk 

cjjOft 

V U J 1 jr^ i/^- jZ ei/^l b J (J>> J7 br 

JiJl Jm&fX fJ&'b Norse 7i^ (Jtij (Jlf/f -£- if'ijj \JXj\j£i ffs^ltL^i* ~^- 

JltfU j#C c<< jL ZIc-jU i/' -y \$Lfs Sfs i- u% 
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Jr-j i£i -JL l~) I, Ji fL a & & 

if zt-si C U/£ yjtj^A 

(j/jJ 4 1 ** 1 ? if 2^ 3^]$^ Aft— j^» £- 

3 ^ fyt / ^ lT T Lp>i j ^ 3 jJ j W if I j£ -*f £— J^*-U 

c£j-tf- Jw J>y Juf L? lC 1 (JV« f K ?/il jj*i J 

j£ i*Ay i Zl c<v L-* y* ^ L ^ 

/IT jfJ J Ji j ji*AJy l£ J^VIfc? jj/ J 
Jk j(* ( 3 u\ Z-£ yjJ^JrJ J j/il L4^ Iff ^ 

w fi \fry£*~% Js~ j£ Jj 7 J^- J^y jJ"j 4 y * 1 jy ^ ” Ji^y f 7 j*Ct£ 7 J 

l&f-lfrfU OI^cJj'4- ^ 6 Ji l/jV^-JT 2 -/tfc 4/ 

-tff ^i^'OrrJ L^Jf ^ 1/4? L J X- j/y MsmolukcK iX J w- 
l/* X. £jyjl? (J" '^jufy iff\&J)\j \£j y J^i 

J^ t ^ L y ji J Jjb* :£L*r L p* (/J^/ J Ut 4yjby t L^Zl 

<L/f itr^ — i J^ ^yK"J JiLyi Zi yjl 

JJT^ (Jj Xly (lojyU'biL- (JA" wb L J Jilyj fOAk 

j*i [i l fi j*ij»\ dyy^j cC; -jjr J J. A 6^ <- i% 3 s' 

{i^/^AcC) ;i Ja y j£ jj^U^i 1 S/^ ;JT b/jjf (J_7^* 

l ^y yj 'b/ l/ ij Jv Juj i J ij>* ( ~jt zL 4 u&if fji (jf o/iX y u* u 

X. Jjy o-^ 3^ f -Jt L^w'^lTj-j^' 3 

-Jj Z,y!>; jU: V (i^y* (Ji (Ji (Jv 6 / Jii A~ ' J 4 w/^X- 

J J^sT J>5 “Uf ^ i£* j *_iy 7^: " Jk JUT ji iX^i X\j£\$j\f* 

f < ^ y 6 /-^^ 4 ^./A" A^jfft^ 

Ji!y ^ L Ji Jj7 ^ /^V J ^ I J iy 2^j J ^^4 1 

“(J^ J7l I k ^ li ^ j ^ T J V U , X, >y J\J L^ 

i>TK(Jv^il 4 lT^ V lA ( Kj ^ Jjiy® l^cjty 

^ \SA &\A l y(i pCyiT-^ J — jj jUlyf JUKI 

^ y t 'Jj t ~£- 3 ^ (Greenhouse effect^/ IT iTX- L? fJ 4 IjC ^ Jy^ lT J^J (J\>£. y^=- 

yjl i<< /lJjva^ y t l^iL- If 7 j if i J5*Zl j L ^j\7^js cfc j ? 

(JO tf’j ^ \f m \jZ j j7 (JtAi jfrof is 1>;jL? \Ay LA &C b. J>*y 

J IjAiJ^C^j fy>yi y LrX ^-tffL J Tyj^ij^ yy 1 1 - jJ U^ Ly> 

ffip ^JJ ifi lT fJO \£f*Jif£\j!*Jff£~ 
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> S* u e jp -i/iLif &i: > / j 'fsfijj j J ^/i^y F> V It 

d—y&itsylJ&f* yt“ l^<L-li 4?^ * (J^ 
p Zl &jr*s Jhf V te Or u* fe J t* (3^ 1 Jl/^* lJ Ji>^-vlfT -p 

j 4 (JwVZl £^pplc_jta J/i tfV^* p. Jpy 

“^C^r'Zl b-'t't/l. u fc^il L'Ij? ^OjZl^i/ (i> 

^ ^ p 1 ^ w ^yujf 421— 

f JiJc/oiTiji (ko^ £}i£Ji r <£j't -p jlfU^f J j t* 

i^W : p fe J tjf t>; [^L I t ij&ZJ i)VA 

/j|^ l* s/j ui j ti L^iTtA -x£ p/ Jj^j^C uf ^/i jf 

>*A J *_ * fo -p )£r*j>> J fcf jO^ji Jjf 

-p > fy fet id ^ ^ j jjV 

/ J& ^ iJ i ^ J U- |J y^lJ -p v y" jp ( 7 fi j> s w ff«(/5^i/i" 

;><ig£-T£-fol Z_1 Jr 

(Jf?^ wUjjl Jli* ^^‘iJjV'tSJ'bj S i— <Lj4-^J 2 /* 

j r< I tf Avj [ {if j f Ljfjflf I Zjfc'H iL j ^ , ** / , ridT /♦(. Vff /V I 

w W“ ' w 1 w - -- £ - ' - W ' w v /I : * w W 1 

Zl ^jvif p lT i/j> Jfo ■-- *z S & j r Ej> -t£ Jfvt'Mj; J 

J pl^jplZ-^ p,y? tf ^ ^ 

— j* (3 o r ^ 

*$£-*} /\J jt / t<L7^ 0 J*y mA r 

c<< 5/^ j p (vCs^C wU ^^7 Wi 

o^-pf^L ^i£/i l/lfi -^> ^ZiZZl jyiJip 

W^/^1 >J U ^ p * ^ "P U^K J ^ ("^1 pf 1^ I W f J? ^ Jy ^ 

Jou J/ 1 ^ jp Ju f>> J / ^ l t/i l/- W T p,y^^y^ 

^ r 3 j^Zp & /U j* zi 6/ 1 o /j j 

^/y Jy>J t7% Jv^^UZl I^Ijo 

j C MK^ (f ■> 7* L^iJj L \ w^< «Z- -^2 o** L^!/* 

L/? ^ "L/j p^ if 2-J f/i Ui/^^y^y l£ , ^L"Z1 

ijjf ^r ^C r j o 1 
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JliJ TjC lj Uj 

uA f Sfv 

J—h lA^uJT Z_j 

\jtj f<£ \J%rj* \sjC~- Zl jyy >j I (Jjf (j Js^V ijr* $ a^& 

:(/(/• 

*=✓ 15 y d>k? c^!/j ^ jp utf’uQy uK/y<£L >* ^ / 5/^j J t ^ 

l*££ J t j kJ 1>^ Zl 

/i / jJ*iJj (J S &- b & J ^\f ^ *sMU (/«— j L"^j li^Z^ ^ l ” 

-£ &? jt^tr^v wj<l p c^uat /L u, J' <£ i 2? 

(JlL Ji\ d E? L F{J^ J lfi'&+-£j^li (Adda)^jl ^ 

-c- i}/S^^S Vhs$$4 b£* 

JS* b"L J>jZ 1 lh^/f _JZ> &J L lTW * 

^ JZl (Jy Jj£|^|j^U/^&A^ lX 1 Jli 

yjvjv c? (JP 'f# vlj&jj£(\f\£jhj£) \}\j?t£\J*J*i&fob\y* 

- J* 

( f*/*} -J T L^J/llb i f\ 'j£ J/ <z~- \jj&fro “ L£* i}y. ^ 

J» li 1 / JTJ j L ^vj ?j: J U ^ t* J/ 1 tV ^r> Z 

~l£ j J * *yC ^ } b w <C u*./ £■ -* ^ 

CffyO”^- Almosphere f*t\jt\j^^ 

ZiJ yf yip. 1* l/y c^;jwU 

^jytk ^ v 1 ij£^ t>f Uj ^ uC J u 

-y/ dp'j fe'i— > ^ ^ d>>< ^KjtJ u j/ yi 
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-jt i SgdrfW' f 

<z. . J—tfL l/f t/f t fiJ^S & tl(* i_ tfJ vU jT ^ {albadoJ^/U JO 

J l - 4 ^_ 35 lr 30 l/U ^vj ^ uT # (j£ U^k, 

~£- jb^l'S c^A7^j} k't t<C iji J cA j^jiS 
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u f 4\ 

iv^J w £ y £~ u* 

(f- J2500 -X^p^ikO 

k^U^/rL _ wf G J> ^ 5 QQ l^L Jl VXU^ 

* “+?f 250 (Nobody Knows) PW \jS J7 £ If \Js {}/' ’ ^ dVlL \J l> 

y (X/ /T* ^1^7(3 tX'OjJjL £- ls r l/L ij* •) \£* 

X\Jl t£zfl \J? -\S*'\J& 
LjJjj ttf&ij'il— Qtf^Jl- L yXlp'l^' l^i-lf £-1 J>‘J/ ^? j /‘i— Jj/I 
£ y n£>£ L/r juA^ 

cf; i^Zl fi/ii- w.Li jf*^i « i w i? 1 ji Ui>a7»> -x£ 2sC u7 

j? Z_ T ^SeLl w5 fJjjjd^ iL t/*Vit J7 fJiJj£i 1 j I iJtfj X X-4 J ^ 

J: _J &_ 1 *J Jjy Lj ^ t/Zl wJ/* 

ydfcX^I^X^ 2 — /; 

-f? t/i ty* ^ - ^-f- ^ £*J* ~lC^ ^ A- wcif U7^*** » j ^ jI ( 

t/'-t?^ i f tft J^i o? 9 uy<£ 4 >/*\f**£ t&j J&f*- h r 

-lj 4- 1 X j£ 

jji ;i zl 6/ J 1 1 *-4^z- if* Xi X 1 l cX X ( & ^XX Jv 

QJ 6/ l/ j ?ZL l/X * £— v W I l37v 

lib J - " X^ j X^— ^ ZL> J\sd\s£- jfi rV S' 6y w^y JjL >> 

Lnfi 0 / -{$> u j L t/ ^,yy U f 7 L ~<z- &L ^ X 

^J?f\JPi£- 7 ^ c^* 

JU^* l;U C ts L^Wr/ M fjz 1/ ft/J? (}l> 4 J X \^trU ^ ^Xky r| ^ 

j£ J^t 1 6 /J?HL J /f ^ 1 L. 

J u 6/^ f* ^r- f ~lX^^ £- 1 ^^y^XX^X f Zl JS^r* 

-iC- X J UTjjj^ Ji liy^^y u^ 
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\f S \$f f <£. 

VyOy^i j£ ^ u£j 

}f*~r f (/if 0^* 

-*^_ C£ j Jjf (Jj *-*/*/ ?y ^ w£^ «il Jl 

J\sL~ £-*cJU^ 

-£ Jy^Li? 

|j^<L t^C t^- d^Clvr jf'O (Jj^T ^ c/ 

*■ V * * * 

/^- iJf f& j /i l c/^t Jl> ^l> c^i£*!/ iJLj L -^/7 *r 

-/i tk-.>f}j 
6/j" \Xj 3***L~ &0\ifjh}{j£L- tl/;v£L- 

y fC^. (j 1 pii ^ £h ^ $£y* ^ / 

iJpl £— L ^ 2^ L)i^ |^f ^ 

jt *£1 i-y^ iL^it l£ 6^ ^ iJ^ > ti 1 
*—yfJ yjl ^ /^' if J*i / C^> : ^ 2^ /> 

•t* j »■ * 

l//^ (3"-^ j l£ ~&yi 4, LJ% Jj%/’ f is97 

l £j y^ ^ t (jOu ij/ ^ A-r^r ^ i-^ li S^y j 

JL z£ 6 ^l/j^ 4>V uC jf±\>\f*3)k£ uftf.*>" 

Jfjr# Jv lr c^£ l (/ ' M -f- ^ ^ k<& ^ fif 

iLjfj.£**i£»L> ^ b/^!r ^ 0&. \$9fj**j ijk ^ <L yjfMt Jt ^ jV 

Jlj^j?-^ fit—/} &hi}\!fli£C?£- 
]J^\r ^ £ IjJ tihiL-J 

19'16^^ , -Jj/^|ji J^l>^UZl ^l/Uji> 
J* Jl^j^t/b Jw ^ c^J&OjiA^y 

t Ifi/^ L/" i (ji 4Z^ Ij 2 if y_i — 'L^lc/ *pjfl jf LUi; wJr 

J|jUlT^“u£ l| J ^ Perdval^i/jjiyjCpiuto \J 
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1S77’^ by vU |J>*J 

l y”Lfis h/<=- ^}(f{ ii4 \f 

\J\ i- £- 

JL <£ j7 1 JjC J^ fcT' Canali "jj£ I) J7 ttf “dl/* |jV i $ <£l JriJ 

*-Jk* Ifji 1 (Channels) JsjfjZ \ <£- 

l/<L iX^ j ^ yU?c^ ^ by y *£yf i w>y c-^v *;y lk it .^vZl 

if by y y J > jti Jtt di£ j l * 1 892 " Ay/ j r £- 1 

y £,U^i t£^L Jjly tJlfT L? t;lf f&xk 

jus o^y Jv J^t. /f 3 ^^ juf t/jjt-'i y -k j#*L Z 'isf/' 

A>dl i~ £ yy UV 3 i <=- y jjj \$rt f c- (j$4j 

f'U-Zl ^SoC^i: ^ sT^-o i^i ^>f V Tui^ 

i/d\ *ibi a ji^ j 1 ^! &/ a_ y ~6.^s b/' ij ^ ^ 

Jy*>y d ^ [/1-l/bU^ jf*f\Ji i_ {JJT? ifjjyy 

If b/Vtl Z-y l? (y^ Jt d- d. j T *y i*. > £j \ji^<£- i£ i$j m y 

Mtf'tr c*>tj /;uf/^ f l. T/U *r y Jloyy JH iU>j m $ 

L“> L ^ >C fw^ -.y Z- lU^d- £ /fjj' J+r i>^ JvU-L y yU5 

jk^ijCf-<£^U fe j/J*y JS tfVVZl JL> «L?^UI *c& t/y f/ 

w t/vA; uor&ji if b/ J±£ &*/£ob 

-{jfijQ/d** 1 "p^U wTnj-; b _ ^ \j*x ~\jj? j ^-c ^ ^ wXv lr^( ^ : ^- 

V J-ViA J^liti J,1 y?J \lh JjC ^ cjl/ 

pjI; c^ h Jv^y &// L?c^ Jb^v Jl 4 JrJ^L f ^TU_ lTu 1 ^ J 1 ^ 1 

u'^> 7 0Vu^ (J Ab uXj t^J^L? ^ U*V ^ 1 ~*h J t 6 At i? ^ I tv 'd f < 

~ii_ cA ^ j tj/X -t^\jf*y , /j3hklj£ \Su> J £ If 

</>j f V ji/vj y A 5/^ Jj <J^i- ut ^ 

(5? t^i dJ^ r * ^A7^>j3s by^ l/i “lA d ( -> * fj**j \Sdi^ u 1 ^ ^ 

^yyUfUwL/Jl ~\^)7r\J^ Tj^ ) IT Jif y i/f / Ik T 

-Irj^r >ujlf wcJ ! (\J>jf\J~ 

J^y f 1 507-j v j ^jvu y^^ tS& iitj >jC- dj^ 

^ »/f/ ^ yyi d ^ 4*7 y^ u yuA 1 ^ ^ & yyzl ^ t?‘* 
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JA M ui V ^ W /^! 41 ji jw M £ 

J~ Jl(/>lt/ ^/rj-l£C^ 

(/ jt i_£' * jU'l 

^C; ^Jf*b-Xi J_ Jl - 1 ? [^ i^\£- j 1? I JuC Jl y Jfyr L-\f- iTj-tf l>r 

;<£_ J^Vjl Ltf JV Jr Jl£ 

u &&J £ji C Jl) jL£^ £-> \j*j? $A 

1 / 4 ^ ^ JI^I JL £ 1^1 Jrf t£ i/jj 

i/j j* iZ^U lTu^^— 

J \Ja 84 J- *>-;/ J-^ 

<L ij J/j 1^ ^[/ lTl/ 1 ^ t/ j i/c^t b/J- 

^U^e£ /T^ JJJirfVA- (JjSj«J&j£il Jl Jt/jl ■(J^’jTj ijdb 

fjj/, ‘£j;fbd&j/lfu>s3 U&< \$4r * tf *- LG^S 4 (/&. Jt «* 

(jyi^ij^i jiy y -\/fJ'\*^i%ijitjf*>dZ<!-ji £ h/ 

£ Jt'f£\ tjjsi^frtlj'tj £yt J***Z 1 l/" 1 -i/^ft^ 

1 893 &£/* t 1 869 >r , y-&tj£ \£' lfj?\$/fj i-Z £Tj -=^ u- t/* *Wj« f'jtf I 
Jlj 4—^ l/i b-$«±4^ Lf‘ •£>'y^- j£j)\ $ yi \J \J!> ;» 1914 It l ; 

£_ LV^iZ-^/l ,■ ^y (Jtl^ ~\ljf J>5" U Ti \J~ '-?/' 

<£y jt j 4— jU \j/j— £/iSfjZ^tjljj)i jfy »jU (.T JIj y 

If ySfJ^lfe-jU^_yU--Lff J^-zt-Bfl J'J.Aj.JL b/£ /S' 1 

ji 4- A «C J/ tl i^f^/j: t'j/jv u ri S^" i r^ 

*w i^tr-ij' (3>i £s»£tJ)J(t/l fbu/o 

J ?jp J' ^ l/ 1 

^ 1^ iJU jf ^ Jl c ^4" J 1 J— L {Jt -jk 

i^l>. J l J-x ii>Vy bf± l? Jr^^Cfs J Jtlf 

>/ 1 ^ r /— o ,j 
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UlI X \J\ l (/i £ -v? J/Li S ’ X y f 1 X-ft 

\J$ Zsfil }jj jl U?X j yj lJ$ X kZ-'L (/Oil X J X*z£l J ) ^ I 

jOid-cf (/ji/ iSfi » 9 *-£- 6 W 1 ^ if/f^ 2 1 (j£ \f\J^XX^ 905 Jtf 

u yt 6/^Jy 4 CA /*#* 

uCksCL ji tft Af j* w *>(\j U 

JfjJz'Ay* — /U (/ ^cysf^^l- J| Zl|j£X 

|Jw to - J J/ J% |^( J XXisX Lj P*\}fy Xr* X k X 

X\j£*&\njff£ Xj\$ X J9J (} Ifcv t f 24 Sl£*^ X JS*Xt*X 

b U'rfLfX ijS'tl ifjg , fi'/J\r»jr Xrt Xjs£fi$ \}/XX JiSiJjjf 

i/ft i}/Jk ijrl i Xj ^ ii^jW lAf C?>' l^ijf J v^Z- 

d /1 L X>Jf ^ J X/j # l iJsy^U* fff^A ?' “L^" Lf* (*£ *=- 

jrfiJ'ilf l/Xjf^ XX')~\pi 

{¥* 'JX Sx * 9 /^xz 6/ f tv ^4- fu^xX^ \f* x ix4* X^ j ^ ^ x# 
Uf ^-i^jl JlvUiy^j^Ui/Uil fTlf X^c- X X 

’xX* Ji/*X jy V U j j X j X \)tf X iJX ~X 

^ X -? J if r L? ^r* Jj (/'I XXi iJjCjI J i X/^ ijlfjf* J f J Jj^X £ fl 

r yLi *1 >*Xf> ftgtij jj- U t **^i^* ^ j i < /<j f, L* I 

W» - - — — ' T V/ v^ - - ^ - - — -- - — W m /l v -■” - — - j 

b)i/ ft U i ? \J J L^ X O’S^d^’ I ^r £- U^i / 1 “-f- 

H- cfij J Lj i X L — 0*jff &/ l£ f “4f) y -£Cyt £ 

j}hs)Jl. f L) (j^f 

Xl/cif/i i_ X 

JX wi?^ vji -4^ £;y^ Uif J/ > J®C fl/J’d*iju[t 

X ifXr^- Jut* JiU X t/i Xu^zl ijiXJv 

wt ^ lT^l 4/1 J^rt i/u^y 

/Jit 4// ijj^ii fX 93 X \S^ *3/* J^p>? ^ ,J 

j j ty j/ ? *s\ / j*i u i/i Xf b/ XX i£ 


X jlflt—j l>i UJ**£ ^ J * 1 1 jij X * 

X X C$4^*r~ J “ ^ i/H 

X t*?>i i_ tl/1 U> X^X c-: y/Xj X L- l' ff/X X^^i} 

-[fiffjXf ^/ i? 1^ prV L ”j£\sX fj^x) if X^'r'Jy’Xh 

b i£ j {J i f >P \^jr^ftX\ ^ - LAs§ ^ jsijfjX Jj^y £ iLJ^fjJiL J'fiLX 

lTi J'0\jj's£*}?4- -JW: >// 
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—1/4 LyO i 2 1 1 > J Q$jf 

ij*h t U \jt bj U by* 9 1 /* Zl /y S^o 1 If Ui db ^" A 

<L- ^y^jj^U dv Jj>‘ L wiL |^rV l if l?* uTii L ^ \f L^>f c/^ 

I&ff 2 - >yy-L$ tCx^ctU* lb{$£ 

Ji>^/ ( L? j£ d*j£ iji t^) UjjUl^ uL t/J 
& — h % isft ~\JA L u? <=£ *i^y pZL b/ v ^ i I ll^ f / iL j>! 

jLl- >l<±£-l? i/ 

/tr/^iA^ uriyjitfir/^ j: 

^ iJX lVy If* tL- L yJpw L iiX W J^l i? c/P ^ i- If J— wf b/^ 

t U>y J yj f Zl u rf 

j \jZ l/* L^yli f fcTw- 1 b -£L~ }$jfy ijT ^ijrr^ Ly^ 

tV t/Jlf^l (jfi ^l£* JlJLr. y*l ^yjg^J jj,J-l? Itf (j! t^S 

tT«£ AL Lj Jz*fA f Ji iS> U *% k 

L^jjjb f ^Jr^JsyU / u r f iL konstantin )fcr #y^ 

|j£ iL /f>y ^ Jpl Goddard w/U (J{jp U {£/ bs^ Uv/y y^Zl^yiil 

(J y ^ 1 J^U J" ^ - Jj g/l? il “d* Jy^J^ViL \}jJT~?/ 

3) v-2/wac/ | jxk f £$ 400 Jl^l f^> iX J?Cl5j P 1 948 / ^ b - /^ 1 

L^-f / 1 J J 1 1 950 ~if'6 - L fiiJ JV 

b^/ i- k; & h*t (Jy^lT (Wemher von^Braun](jU 

~{/j— ij* y^Zl (Jy UJ j Z l jjjy U^ ^ 

tJjyU J jybf - yJjy ^£- JU^y^yVy/UiC ZZ-'Z £^ I 

j&IL^L juf w- # U Xtt lA 0 fWs4&li/d lA 

- \jt £- Jjby JLfi tJlir^lUf ]/}j£* 

*^L;f iL Zl £ TZl J>'iy b/u- ^ ^y J 

l}^ ^ lx I zfjiJ ji y U iL iL iL fyPy <= 7 - (i>^ Jly Oj f tv^ 

^ &'s {£//}££■ 3 lA ttff 1 L? 

-lZ L/yJ^i^GoddardiLb i — 

c^j tib L- Jj^/w f 

HflTUji/L^Zl *i_ J wbjyiL c~yj^ _< 7-P J If d i„/* 
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)l fwU- I /-fjt ijL- TAs. (Tfc Uf bf 6'’^ 

w/y JlU^yi^Zl y^/y^ >£,L Uj/ j ^ /< 

(i/^ Olr Z~U >r Jli jjv (Jl/lf (j^l^JV(/ 

J t & i/' b 4 it**' -l£ if 2j£v 

^C\-£k. AtL y b^ uSStt^ ^ ^ V *3 bJy JLjC br :> L £* OJ>L lb- 

(Jj/ j y u£ ^ J>'^ lT Ly^/ j* J^lT^ t cf j Jt* l£ 

li^4 i£^Ajp Lfe U&±Jf £ 1 cbb£ jJjWZl <b- 

y b^L. [/' U Z 64 J<4 4r u^v* bj a - jM i-4 ^ c^ 

lTT <1- Jj r^L, *r b <3 yji |J^* 1 Uf^y^y o£. i Jlf JbO^ 

(3 r y^ sAbtf **» jj a Vj 7 u^ j Jy *y bv^ u \)?*/ 

jf\ iS/ttf 6^t £~/u i/Jl^r W b/y l? 'a fi'Jfy : m4 ¥ 

jjI i^rh *tT £sJ— J£jj£ L-nl—f jl)}£jz, Ljf Jlbi 
Jtfy^y jl^)/ tp^lS" ^^L j£ 

ij J u- b" '> J u^j/jUU - ^ l/W ij l* {fb ( \j S 
if L JlU b/ f iSu* 4 H J£jt {/A$jJ ud :^/r tr ^Zl^lL jt 

y* >^i j c* ji fbi>-i jf? i c 1 1 fi , v f ri / i i \ iipj /]? j 1*^1. > Cs a /i 

t ' VV"WW' — '“*+ ^ W";/i ♦ ^ ^ — V ' ' V’ - ♦ V“ V* ^ ~ '” — /* w— >w;t* 

f'U? * J ly t )x*f k <^-5 j if ^ /- ^ bf Ur ^ 

-w^^j^J^UVbu/^ Jt 2 -ftfl?\tb'/t 

J I -*c- C>f4=^ Jy^itf J UL/ jy ay^ 

6/'- j b_ cfc/j^s i- »4 ji^b y^ 33 ?^ jb ^ l£; jy 

Lf f ^ (jJ yU Z 1 6 /b^l? 6 ^ J j y^ })-^}£y*jftiyi) 

6y i- h UsuxJfJ? tf/t-* ^^./C &>/->/ 1 ) 

JL? j y; 4 ji3 r vzl * U^J^/w 

tyiiUj yb i/ ^i^Li^iiv u^y 

y 1 ^ ^ if ^1 u^^y ^ ^ y ^ ^ir ^ ^ ^ r ^ - 

-bf ,jf \jjjf*\J^A | ''jy^ bJrjrL^f Jjy t J; 33/ 

tf- ^ b i/^-bj ^(3^ bl -P^L-aC^/ 

Vj& UZ\JTI\Jz! T\}ijt^jtfstelj£ 

y 5 / 4 ^\J^\J^ lyiiAAxJ^Aj^^ i£ J L U 4, J 1 !? (/v IaS> (/ u-^lTc^j 

£- it -<Jf Jj^hflJ ^/ Jr l fjJi L rijUl}{& 

Scfi~ 1 JL \jf\jy wib t ^3^ ijy* 

i— J i cJ jii J - ^ / c^< ^ y Zl i> Jy if 3 1 

Jv 1 1 lK/ Ltfii I l/ - ^ j ^ 5/ *sf?lt 
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zL yjb j£ di) b i/^L £ iffsjfs Jlr't/I 

z£ ** ji j i£ ' l/ b* i t/i jfi u^i f 6/\ t 4 ;- f u- * efl f ^k^/LijJjn± 

b^/~u£ 3- L<i~ C& *>b jAz^ Uy <*/ 

w-c/Zl if <C- j& n jv [}?£?' ZL<£ Ug l/L~ L fa/ j£ 

/ *& d ^ i u? ao A *=- u <=- 

t-J/^” \/V^s -? F u^ j tyV^t j 4?U^ fjjii If 

J-Jfid- £*h iAi fj £- J ^ Uf Ltf / J 3 JJ d<Z*CJ 

<^\Jl^Jy -zC yii£t * t IL d * J o' r ^- fttJ* ~dL ff&jJLt—jZ 

ijt I {$j b J ^\S id 1 ^r*b< 2- ()>7 ( jC 4 yj f <u / 

pjU wv !/jwj iT iS d^ T2d dix,y") U^ 

(ji ^l/As -d s ^of \jt {J*p Jl S^cj l Jjy^y^£ (JTj^Ij^Ij; 

\f/£—H [fjd~£-J*£j£—$Z b^jJ \jsd\S Jl lJ-L 

z£ J7 p>7 lJt JV /**;<£ i £ \Jt a£ r*t 3 J 0 JZ £- to/ A ^Ul Ztl *7 b£2 A J-^ l 

-" ifk J* d- ijfi 

3 } wfi / 1 -<z_ f b£y Ju> d- jA Joby^iCby^l 

t f£* L f~t fJ— ft )U*^f/ it I V Ct*fi? /«| di*ii lP\n t iCi lb 

<L > -y ji J^j lT J y^tU jjr 1 (/ l^y 

fc=^ iiT S l " t UG ^7^1/1 iL- (yy /r 7jl (J* JK ^ ^ U ^r* 

Jli7ji^y^y - t 2 b 8 ^j il^ {Jl^ 

0 ^^ ^ 1:7 ^ ^ / j/ ^ J-^ir ^ f * J ^ 

P7b^ j-A f* yji ^ -*(■'£ j \JZ'j} #iv£~ Ju* S/ c<>rjjj >1 <£l 

lZT- 1 lJ-" 11 -’):''^- 5 ^ 5j y */ 1" 'j^j\i\J\sf sjI) 

'&> h?/f> & Oiirtfr/u' 

6o/ '0‘/jcj\g)-£-Ji* 

-£_ c£jj^oS \A» t* v -i £ jj 

jj?£, i^y JL>v-I>; yij (J- !k i 7 Lr/i7* » 1 971 6 /iJj ijLii^iJjr 

y yiiiOwZi i-ij uJik^H j^i* u*i> i. TO- 

iJ (Jt< d J ^ ^L/lT (Ablation Shield) 1 J 7 ^ o “ 1 U 1 

(Jl^^Zl J— (|b*tfy^7U C^#j(j!U^Zl7t?ijlytfbjy^!/ 
1 973 - Ut£ J^y 7 ^ 71 /^y y£ 7>> Ju Jt ? » Ip 

^1? [jiijZ^LiL 1 Jy^r 1 
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pC* ( X./ 1 e XO XC/fj iipSf*'l£ 3p£lX pC 

;r yji X/r-^pi -L? X Xyf X y r X (j</> ( pf ^ X j(j ^ (}t^ jC 

pC *y' X; pH y i5 Ijrr ppfj p£f >r X /y* 3p0 1 w~> -\5\jt pf? (/Xk p£ Ijf j£s 

X a y^ ( 3 ^ 280 J) Jij T^/X £■ y ~d"j^ r (j> JXxtfJ 

-/R/ lF# ir^ 140 A ^/X tic Kj pXx IfXl pH pCX- 

u J Ijf >?J jjf p/X Wp, £/X |J+ X X (j/jJ P^ ^ J Iff A ^ -jf S'J \J? £L- 

fb jxia=^ c-^XL, u J Xf V c?j/ 3p0i;i^ j t£X ij ^ XTx 

(Jt^ l< tvl^-w p£ pC ixjtV £p 

ijp 0/ Ly?XX jxX Xf>^ / 3 pOL ^ X Xy fc X> (jV^ tfpJilK 

*Mb JlX ISp/W^X X 

X <=- ^ p^ p^ 1 Vjx J% pXp/Uj X p 1 tfAuX ; 3 J>1 P^ 

u^X J;/j^*J^ 

x t ^ p j v ^ 19 7 1 X J 7 V pX $y* \}/ IfXX }.y X ^LX yX- 15 & 

pXXX XXX itf* 3pvl pC^li^l jXLr'JlJ* ~\jf{ \f*/ X If 

jOyX^b/yl£ J^^-^^J/ly^Lyp^t p^ 6p0lX*Xlf X(J^XJ^X 

X l^ltAf/ £* wfy jjT r iX pi Isjk J/Wy U^-jij y ! x p^j ji i 

^ , j L X 1^ i ^ ^ l3 L — i Xl i> j f Kf t j fXi \ /r fi Z Cii/ l i* y fV j f 1 ^ -h 

— ; V W/ 'i- ^ W " - ' H ->f V ’ ■ V W' W ' - % T "V W' W-- " 

»^trULl^Xt/^^j/pC 
ZZ l^t ir pC wfy y 5 p/£ [y jxpC jy s pT^j 

ji yjjX pT* AV ? pC^->i X pr^ j- j -> y ^ 6^ ^ 

S CS &**£- s/u p^ 200 S 1976 j LU 4 //t^ 

J^pC f ly ^£ Xty X l X j/ pj» »s<; jxX p r f -ly L J tfe f'^jy fc" i 

w-^(J pCi tJ f -^- p^l?bXl> , {R©tro)(Jj^'^i w-Xt^ »X X 

lT Efi^VjAjT I* i&fC wJCl cT^«»v wV* 

\$LjA pTIU^-l/ U l^XX^ri J'^ r l^Z^Xp^fjpC J x^ 
X ttpXX :lrx^ ! X ?XX *i- X.vpC ;ui^i>*/ (J l/I y t>^ (yly cT 

pC ^i>X )z/! J it XX t pOv^X X X j* £- <^ty tj - (T Ef 

-^LlbXtX^ p^U^Uy 

^ X^ y ^ c* X X xX^yX- pj & i X f'ly i x 3po t 

Cv Jj pX (xii^J Jli^X^j i^y* "Ux^-rfX ^ p 1 ^ X t^trly 

X pC j u X ^ XlX^ h^i i ijf -ijtfjz Jirt:X ^ 

X 4^y L- p K l /j (y Uj i Xl b ^> j )X .vU 
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t* z— a y ^ & j y 

yjU? “L-J 6* l£ 4*j 4 U* l x.AU[k ■J' Jr’L? l£ J 4vl“ 

i|f iw j*%j4 Jtj y Jf'b ^ l> 5 y if Jl 4* ^ 4* J; v4 fV< 

4 1 4 yj^4 J £> - J IT ^ r* J *~ ^ fj fci <4- 4 Xi J jJ» 

*-7 - Jjf ifisttfilgj Jy j \S /jr* ] ^l>uCy 

JU^y 4 4 6/ - Ory ^ £j J/4 Zl (Jjl^jfjiJy* lA to 
<^^>^^4 4? f * -^/fv ^ f fly 

ff‘/y j fjf ij fr'sijifj^ Ji 

jj (3 tf4 ! r^ i> 4 £j/ jS?^ *i^i 4 ijy A L jf i ^ iMV 

>/4 If if Jj* L - if Jj/j sol 45\z/ijZ 1 ji/jh - \j J\!*ILj 

Ji£i^Uj 4 t 4 J 4 (/; u? J 1^4*4 4/^ J4 f 

- bSr J^wC Jsjf/i £—j U f*£jp *j1 

^ ab44ty l# |J t£ 4f_ <cP~£- Zl. U 1‘4 lSv jf AlA A if f 
if 4 & 4^4 4 L./J%i~ri£ 4if 6/^ *>i lFz^l/i ^;j 
y jjsJfjV. *ip zA/ ! “tf If w 4[J ji ^ 4 J/ ^ 

viLi* 4 i/*jv(jjy)(jjL cC4vi£ Ji£J^iL^Jb4 i 4>! 4 

i_ iif z_ ^ i rr j 4 f 7 *r L~f f+Tj J& J t ff , n 

— y /h v r ' ; w ^ •' "" r ■ - - — - — T — ^r " ■ — -* w - - ' , «4 w — " w 

tf Jl? 1 ^ c ,r ^" 17 >r 

J7 L>yji Jufi/L LT^y sf.ifijisiJ J/jl^ V^r l/J^ ji iJ 

- irl yG l)^u y^v'iL 4 ^ i/* 
^tfyjW^/f- l/' lT ^U(Jr^ 

“OC ZL J/^J[p J 90 L^.7^ 

Bj^ii ^ v ® - #£v ^ ^ ^ li lT 

uc Ji/yy/^j 4 i/Jyyy£>^ 4 i>Po/Ib4 4 ;^e j®i 

4 |^B“ *XW Z- (,/" 1 4 ^ jy-S* : L[y Ly ^ 

JrZ^ *z*f. i}f-jiXj lb* Ji trzZ Z — ^->jX 

^ T L - J x ^ . t - jf * jy ^4 a^y^> f/^! JbZif 

i£o*JJ* t^Uvj4 wbi Jj^zl yU/4 7 ^ 

i/^ ]£ 2fC/ 4 'tt 4 * ■* (jx J^yr 

1 Z— J f*fc# o/^f* s f l/^4 Z— w if *< zl [**■ i?* wCy 4 

j£ L bfJ <L (Surveys U^jU y jlftl — (3* jyj-J-' 4“ L/ 

JV^4 wi^f; UjV 4 y U y wl ^ ^ Ji f^JX- ^ Jt/^ wXl ^4^ 

If — / U y I'f ■/ j l^^yj 4 y U yjy^w-^L 

b/"f- C^J Jr ^ Jt'yj Jwfi J /j 25 J- 't’&JS f (jJjf 25 ji Jlr *J/* C& 
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-lit; J'l Jy 

jCs^t&wOs!^— (/*&?£ 

y *" < j jL J y b (Jjta jjLJ^jjL./ 

-JL J^j£&££lC \r _Jr 

If^ty if fJ*bjJt£jU {jr/ ijf.tfijj f 

je \£s) \j-j\j> \jf\ 1 ksls jkf/ifr^^y '&/ 

fi\ $s\s Jlrj^ J 21 JJif jl£ ^^(Ssi 21 yJt {ff i (£Zl b/ 
y jti J/ *U Jif (J^V if l>y -[f £ yly Ji J ^fiS^£ /j ll£*l fs^C- 

-it *jty&l\fr£ A*/l^ jjl jt£ <£l yjfitJ 

U tjijs? J t Chryse \f U jf*JL- £ J L* {jJ$ 2 1 ij} 

*-*.}£ ^*£ \jjikJjb^/jb ift\jZ Jty) 

Jt £L f* J?*f£ b/si J^tS Jl> jZ^A £ £*& 

£ i/l \Jf i £ ij'ijik ijtf jC {fi &!* ji jijkj “\& t iJx/L** 

^/{}£^jAz*jIXj£ Chry&e £S L £ \Sf^£jS ‘b/ J ^ 1 *£_£ ££\jt 3lk 

-JL ££>£'2^ _i> .If? fjjk*}/'*?* Xjt fcj 

tj t jf c[ff* j£ > 44 4 f/£P£. &jA££^ 

^yi^Lf Ju^L-/ (j^j ,-Hy l/* u"yi (/jy Jthjj ^ V,Jlk 

i^Lyf Jlf l> wi^b J?Sj -v iSfyjM £ J u- Jy* f i/(jl^i 

J- i/r<sL 

w£d5 6 f£$6 J7 t$V ^r : If J yw ~ Soil ; ^ \c 

Jtfj£y's Jf/ L js/*Pjt )£**y Jf iff t^T f iy ^ 'lr— lj ^ 

*r^y i tji*-'* (J/m^ 

J [i l // y! * y Jj' jj^JjLjy {jj >44jZj IrJ^J u 

lr> t/jy^ 6 ^ J lTl/ 1 y lr if l^trr lP^ Ji4 

jz^uzi y 4 y ,k pyf*^u^ >!>* r -^/ di jy?b/iS\f SS\J$ yy* 

4~£;jy£ J^j£M ^ijli ^ ^ a£/*£u* t/JAy* 1^*4; 

t? i. jt J^£ ZL~j'/}\f 

wlfij > ir( iff tf^s Jy gfj l> J Lp^ 1 1 (J/^ Chryset> ». P 0/2^ ijCfe/ ifi 

g-jiXj{, f^yy£ jkJ*fi}& {j£i 4/* £ y£j '\ ^ 

Chryse^- Ju^ylify^ Cj JU4^Ji> vm* J^jl^ 

[ f\ ^^rV T ^^Lb^i/ £*s -<L w^frii; 

l tf^yU 4 \JfJisj J'J&bS 3 \f \X{JyJ^J 15^1 J"! wt%£L J/ y 
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-s jut 

-l f J& sj/s^!>£j)£ *y {$&**£ 

£A\X <£ Jtj^ ^J-£ ^ y 

Z-yUHTjC (JjAL Zl 6 / ! > 0£J ijy^6^£h £Sl£i)tf Cfil 
J! Lp ctf Chryse “(Su £_fe ifJ 5 ^ “// lf-L/< 

J Hi? 4 f <±s l ££ It -ilnS ^ Ju' 1 fl£*Zl (jife f y 

f 5 J S' L? L-h \J\$t ijZ*— j l iJ'S ^ f^fAf ** 1 £76 

jU ■(*■ - 6 L JiF&vAj tTwTSJ 4 ^ J 200 

-£_j? t/ij iji ij-r 6 />** v.ty 1 6 

^ — US Jjy l/nXC- b jy (XiJUipi^j’ (J J ^U 

-if lfJ*yjXl£jlj, \J)jr'}j£ tj/ ^ e>'U Zl J /* 

Jyv ^ Jl & *y t j Ui> l?tS s* y * i^iu** wTjU * )A£ u^u cf/** 

(Jjfjli^J^ /As*' , vj (Ablation Shields) t^*U j J^S" £pt£bjl l£.K ^0 <j£l 
U, yy jjf Chryse *r / £ Ju 1 b^-<£ > 8*iA J&j*\t-jt\*J)Sfi-./ 

af -o\J\?£ ^ iv 

-L?^ I j; Jj^lj i fjsjf/ifi JlPyj^vL/^^ iv' w|rV L^UTUlc 7 ^ 

-tf GCj>s** s fitJ&£j c /* £ c- vUv^i/ b/t^ 

*L f ^ tif‘ J^V J U J^t Z* ji^l t yz~ 

(3u j L jTt £_ Jtr/c/i -it £ sfj £ }f J U/*f Z- uO I?’* IfU* Ll£* 

l^(p jI ^ r f ii—U K *-T i£.{J r \ y* y iTy^^ (Ju> |j~/ 

lT O' £\j^^—f k ^ ] y£\j^ i ^i^-j \£ 

Uf \j£ ^ if/* 4 /* \£ 6/u w &js 1 i * 

-l? (Jj^y>>y 

^sf^J # } fyy^jC\ (J ffi y? $\£ j^J£^ t 

£lf CAdda>Uf -/>* U J 

wTf &/* “Lj 5 ^livl L~ c<; j_X tiy?-/ \j\* 

£ Jf}£ Z^x 2-1 \g Sr tyfj./£ fj £ fJ^klC \jZjZ^b -\? 

if^\J* yV/r^^ d\s£\s£ )J* \y \*}\£ /£ Z- rr jb^e- \f 

£ i o j>\ 9 ' yij £ j£ £ 1/ L i \jfjt X Uy r 
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f U \ji h if ^ f 

iL l?y JjU? J ? 1 bifr Ji I (Jl 

*_ji SU t£f l / b/t J^u ut ^fo?£ 

(X jit tJjcf (J Jh^St 7 *?J 3 {/? L £- li^ J— If wiy%,Kic j U 1 ?L? i— 

J>J f i L j (j li? l/ ?tff ij^CKC Ijf ?£U ^L/y 

? Z_x t* 

wi^ 4 bx/"* L£i f*Jr lT^ sfU^x x i— w ® j 

L IP jfi^ S\Jl 1~J A ^ ^ Ur^ - ■ 4^U ^ JZtj j^uj wU fa/ s>/ 

J *X (Jy>L jVli <L _ if <L l? l/1 \/J'£jJ* i J> f if o' ( w ^ 

*Jr JlfE - ji^i ~>f L jf j f /jl r l \J^ Ji *L ifsfe/i l ^ 

-ZL 7 j/ j\f ) gL&jfj ^ 

L^Tjy Uj uX'^L3^t > < bx-i^ 

f \fj f jk ji? y\^ ^ j jZl ^ c^/r f 0 j [■ j 

^ 7 ■ t/r^LT/^^ 5/ & 7^^f*^j J a^ (Jl (j£^t 

f fA m X— j^L^ ^ 1 1« f ^ j j i_£_>^iif j^f v* / Irfcrf f * £ iii^ Mi Jtl M I w a f i V 

V^ " ’■" — “ W V'- w W- w — : - y >- w- % w" — '/ — — w- ■ — -" ■*■ ~ 

l/T^^L Zl isTj ^ l>y fc/ _ ^£_ ji?yyU? ( Jl^ t J* }j?J?ji ~ i/A»Jf~ J U 

^ “ / V^>u/i/j^ 

Ju F i^ 

ij^ i £~ 

/ >3 c^ f "i^ 7 tft ^7 ui 

i^Jf ijtr “L^ (ji 

: J^/ j; l uii l.^lri bV f :u j ( ffftfifjt & 

ly^ ^ jj. Jt/* f- if L^r^jC. {fj*b^ 

/Jus^j 7 r<^ j> JcJiT j>y>'I^I' ^ yZtSJi 

DlktC-iJi-tL, & 1^ £/^ %Ji?f/ <S ^ 

-tf_ t/i i^i ^//IT^IVL <c J % jit i/^ \y,C L- 1 U/ <u?k 

j>\ xJ'\}f f >' L^ <^- tt-J* j \jih c* L^ 1 ij^l'ii'i/) 

C i-ffi \> j/^ 'UfAjii; S^ 1 j O t-w/f '‘V^l Ji^lj tjfLJl t }\& Ji 

-jti&j'JL 
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\J Jr* /nM <=- J Lr'Zl J 1 1 y> j l lJ 

j/3 1 f* £,y^ 

yr t* J i ^Ctji iJTi f^-f - (f*j¥ 

G- Jl^l/ S^i i}l* \Jp 19S0*L?^lplf 

<L h^ uS/^l tXl jl j - \/jt j^ijf 1 j^UwCi ? j yiL J* />j# C>x 

^ ^l^ 1 1 1| £ ^1? if ij; ^>g£yr L ./ tXy 1 IC£j ji 

j£ j t (Jr *L w/j^j “ w J^ (7 s j J {}/ iib^j £i/«L-£5 

jCL ft/fi_ Jj^wZI t/fHfas J T J £. '£j j^u <L 1/1 


W^yi-wl jL^t c^tT 

Zb ( <£ Zb jj byv4 Jtrf *t it ji £ £<£ iZi Z 5/ 

\Ji£} £ l$M_ IpX 1 fiftCrtji <—. {£. Z-Zaj 

1 fj£*£<C£?f 

}£af {f*l—h £Lj &r"|Jul ~{j£x^ /jL £j l t—)££ m /X ($ j3^A- J J* ^lT 

, r*.rrfr5 _3 zL. .J ? -£ , *jifi i f t ,jT, ^ rt-*. 

JL “U Lvy.I j5l, Jf Z—j\f2\s£- &/J\f* (iJi) w L 

i-Z^k Z <L fo<Z-i/" \Jy^4r- £- dZifj jt ^\f.(0 

-JL wUZ <=- Zk’^ZV -t£ 


oZca/I J*) Uti-yljiZ-lj! i_i£ ['jZ/ Jji ijtA- d£/l •J’i-l^'i j 

£-AL<£* i—\ &~{jt (Jv jjx (jfZj Cr'A d } £— ^ 

LiiU^ ^ iS^A/ijj^Z lA <£\st -f- bf t? J^Ju-i ji ^ jjiu 

1971 -Zlti w)^ / (ZuyJ titf&ji/’ JtlLjvl) < 7 - 

'i—C/ i^!)V)I lj^ ^ r 1 * ij^Sr 1 ti? jy Z^ J L? U L-O^Tj;' Z ' 

iX^A. Jl. X\£i \J/. Ji_ Ti_l-W \f\i/\ Sr’^/i/ 

-/^ It Ji?> 

(3 ip ^> wiS?’ *j y Z_-K c^iy j? 

i/»/ ICk? <L t/< z_t#: lTj" 1 -wjj'nij^yZ^-jri Zl^- Z-2-\? JX 

d~ iZZ^If f*l^ i^’V’ (X L>-^ u/* Z AX~‘ i J- J^i> Ly 

uc / LjrJCz Z -x ut>bJ>i A k& 
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jjJ L >J* \J\jQ Uy & Z- k zCj tftj/k ^ L / 

t£ ?t£ £ fij Jf kZ- i/f 

l/S £ ^/i -l? oC JTj/ f'Cil I « j L J j L> jV J tfi iJj j£ 

Jl/U b; /^ pA > tg £ i/w U ^ £ & 1 / 6/ Jljfj >j! ,J^ j£l£Cl£ I 

£ u^lTu- lH/ o'LTj^' 1 JCT ^ /-/u % hy 

£ *? £yf Jip l > £ j^/ £ lT yiy — 1 1# £4* Cjf - ijtf -/££ t) jtf L’[s %uy 

$\/\ £ ;jjjy , ££ \Jylixfh i 

jL,^U7y;l UTUjIZ, T J/ U £ jj/£_ £ i/( L/j^f 1 973 x*y 8 
uC J i£y)£-;j) u/£ J £*££ 

al ^Cijjl t iS Jf l> £jy/Z^^4-j^(j£ i£*J$tl£l ji <i^/£ l/ 1 "£i|?r 

i /£f) £t£. yJ L b/Vf 1973/r^ iobj-L?££ tfi^b^£Z~£*l£* 

T tjf -jfyjVs$U £tfL £/^ £ li Zly^/^f £ 

^ J/S^ £/ZZ «-£*?-* uj^l/ 

flj* -i£? fj» £- J *£, \±\p-\j't £j L J L lb . f)^ {} £ r~ 1 KM J* I l/Hf- *_j/ 

c^^Jy C&yjtC*Pjz d^J/Lv^ j t J£Z £ vj^ y>? 

^ J/ r jl *i? LrO wT \±*J{$flr*if Jtfj? jjTU- I t3J*J\J\ -Ljr 

to $ ^j\7^j> tfij'-^dff I £ 25 1973/rO 10-vV^/ ^ 202/? ;-f- 

^vj c^vj ij^l IT 2- Zl 5/ '“> 5 1 6 jf fjf > / ij*" 

if 1 ^ ^y^^zl <_/ 

yr -t? yjiiwl Ji5>Zl t/ f Z- Urtf.9 U^Efci J^/ £ ijriw/ If'jjMf 
6y t>-ri£ uT f Ji t 1 ^ & tfjyfe J af< ZX / 

^ wT^J ^eJC jTu rt £ 1 ^ f L? i/I -j/f" 
jj/t ^ J — ^ Z 

■ j£rV sJ’j/t&ji &y>{ J/tjfjZ d J -Jz~ Imre Frledmanrujr^ ^lf tj 

ji jl yjf i/uC<^ J* JJ Jr £*£ 

/^ f jjTi 1J £ Zl ^ t* j *1$f-\$y7,y 
(Jlf ft j^Q )'2 fj\ ?\f}j ^ 1 1/^ ( 7 £ vOu^w£(Jt£l/* dfcZ-f 
i Jw/1 ^jvjI £> Z_ Zl JU/c^- 

U'iylyi/fyj£ utf *^jlSCl?P 

\jr>jy^ ? Z if cf "- <=- 
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<X ji\ i fdL/J- X * I $jh coy*X 7 % X X f X 

\J*J* “XXx j^GXl 4 X( Meta bolls m)jXX/'X 

-if^sh J/ jXXj ^L> (Jjv> l X 

XXX^X Jtif/*\?A tl fl >/ iXj ^ f/^biy\=_ 

Od J^tyf :L? tlf uiJJY j£ *X/ X^L jt jyU <£_>£ XX 

t/iWX v> (j; j/jX i/XX y i jjt X X ZX> J £?l Jl^t |j£ jXj* 

Jf >jf XX X f\jf\j^f [jfi — /[ |/JX XX Xyr X _ L/j Uj /^ 1 

Ll^/^Uy -^7 (jjlrt (> J^L 

X /Tv 5 / l? Uf 1 XuX m./- jI O" !X i"^i / Of f *Xl?k Xx 

fCj* L? Xi j X j Xy 1 UCy Ub^/ J 1 itO ~\jt Z — f[ £ j£\?s X 

-J*'\ Jt^/iJ?^ dCjCJ^t 

^ JL uh^VcfiYJir jtfX cl/ J j?X ^U> uiw 

XlT JU*tLf if JyX> -X i/ L X i(M i> ) J/ X/J'r 

> i?X yX if lXX- \J&o*j)/*l -X \jrt Z — f IJii 
_ ijXij w 2 - r /*r J* _ /^ h tfilfi iO^j f j. i Ci fittC ?•.}*" 

— — '-r " 7 wy | - w w_^* w ■' ' "■* w - — '" w w " w w - - 

cf/ l/v// w—£ ^ » i Jy/ /' (y ^ 

^ jl- Jir- ^ ^ tr" S£5 1 ^ ^ L -wir'L s^r L^ 

-p/T J— ^{Inferred L- f? jt (f~ (j2^l uJT OU L^^r" 

XI ^Lyf tif cXZl 9M<t- c— 

(iw Jt ^ ^ dt)^ Ds -i_ 7/z^rt J^W/ £ P 

y sjU Jj ^ o f 3 if* v ^ ,/o-Zl 

Jij lX j eZ^> -Z. jjf Z-/J/ CYb/ij Jti^ qC; 

l {jZ^&A y JJ ^ d iX* i^r^Xl (X* Jv 

^^^y^ *j i— X" 1 U; ^ jt J t> t c- u^Xj u?zl y t t}y>s ^ ui 

^U-cXX (jAt; ^ li ^ L - Jx 

4,^0 u 

jt/zy 

t* J^f^-j? 4~y 

iX* 1 “<f- ^ “ij^ f* l/ - ? X ^ — Xf i Jij L JUt/^ X 

y^f j vc* jX X Xi 6r> f X su%? ^ i jf'&f* X 

/l/ iX^xX X^-^ uX Jvt 

Jiy Jl^tyX X' i^ _i f- X^zl XX (Oxidation) 
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-x J 1 * iS Z_ l dw 

X ij I T 4 j tS* 1 971 “t/f '{/■ If 

-J ijf S “<£, *Z AZlc S/S/i* 

An) if is' Jk^Zl A j'tf tUrf 4L X^ ( kJliy ^ -4^ c-iy 

1. c^Z^/iZl; ^ Jn* ir T/y fp\ 

J?j\ \^xfj "4- ;j! 4^-4^ J ^ j -jZcXy^ i£ u J jtf* (i^ jx (3 7 1 4^ fx y 6/ 
j£\sJL f du y^//J^ X iJA /( i£ f tf* JX * 'JrftiJ l/Ltf ^ ^ 
f XXsTjfX (j ^/^U x^JjU X 

J^lmP J Wj? i— tj t}iJ 9 J& j j*^ J^i-sjz f'\}L~ ^ l / Jl-x x »y wtf>j 

■A*- wff’lj.J’^ «s5»J* l/CjC - C_ (jf*y JyOlJtflfit &L7I ij'^'i \j* 

I)l;w f^'j/ tsjf ^ J -£- y 1 If Je_ J> / UtT dk^y£ if 

Wj? |J* ifi^tJ & 1 ^ *Zx>Xr\^l>y ^ /Xj/** ^ if ij*~ l§x <Jf fu f A 

6 *' 4 - f- ^Xtr cj;jv/y ^ X XZ wl~X fl£i X^ J k^ 

-*c- N^jUvi^y 

* ^ + * T 

* ff j j?tf 4 x |^ f l > — Z- y ijif u ^Zl x^yji c^ 

^uij ^ L> Jcj?J^£ c-if'fz f^ii X (j/ / X XX Jjyxr> if ^ l> J^T Z_ Uj 

^ L flJtrj jhiI j p *~ 1 f^. i ^ s f / 1 iL^- 1 J v--* .***!:? p fjl jt f t filuJ s~ 1 /*L<i vj f* 

Z—yi\j£ {ye- j- j^ji ^r 1 - i/u l^x l£ J'i/ Ju^T 

lj if£> ^Vy LI' J jCj/L'ji U 1^ 

tJly J^lf uA ( *y" ( 3^1 ”lJ ZlZ-it? X ^|A ^.AoAjLJ 

-£r Jj U 

Zl Ly^" C L ^ l££— X.jy^y^ 

^t>y b/’^yLV-’-/ 1 

I f i? iTiLxjyx 

Jx>XX^Uy 1- L iyf/^1 Jtpi/ 
X X^ y^_ X?X L> JVy ^U J//' Zf. 2L 3 Avj I - 1 fi_ t 

>j 14^ yf XL 'U<=- i Ai>y X iJ^ l<f X Uxt 

~tL- jXXwi-^ Xl^ c£ ^ ^ ^X^Zl C tJ 1^1 

(jf** ) lX>Lvj t/i£ yl U j (/ ^ ly J >j?£- iZ X 

c- tj. {j. ^ yXi ^ 1 j ^ > 3 f xK l^ < ^ 3 x 3 ^ ^ 

y^/A-XuAr^-^r^ Jy t x juf JVtZl ^ 

wi^x >ii ^>y ^ if liyj J Al Jk^ 6 df ^ULUfiX'^ y^- jy t> 

y Jv J r L^?^L>J U^Z-Xis^ kjvifl ^ Z'Lt JlAZ 
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2L 6 U/ &- Jl <3y L ‘ 4- ^ ^ l? J u *4 J i/>{4 ( y ^ U cTf^ ' 

jy ^ £ i t t *s r -iX > ^ it j * jLj ^ l ^ \J~~tjt ^ 

v/ ^c y Jj ) (/C >L* 3^tt ■ vi£ ^ ^ j/^ZI (Jj>? y'S'^ Wy* 

\Si wtf (iX ^ irl^ t/ y*>>^ i L^ i » */i_ £ &/ 

utJtSffrjCj'*. c4 »J^A t >'i Jyui-Jj iL u i-J) y 

Jt*t 

j/i-Xl ^V<£ ^ b^f (jJ t-C Jf £^ J^ 7 u ty? 

f fZl UtT JU'C -Jj-: l/^ 3 j l? JT^ij^ A Jfe 

(3^3 A- C^V* ^ y ( if+fo** l? J'V- 

pyy A? tf yy lJ- 1 ^ j ^ i^l y t? yy ^ u*s yt* yyy 

Jl^ fe^L>/ ( ^/ l£*) jlf vj* tT l/^£ *£r*y > U**/ fi lz3j H & L> £_ WJy J*j\ 

L \$pJpj$\ ^Lf j£ 

i/jr i y ^ yy y ifc^njf *j? 

*&J<£ jrr^J^l jJfj jj^Cl vj^^> 

_ «£L- y 

(/* £ i/f \fi i/ 1 if » J WjI (J A f L>yr-^ ^ »■ jp 

l 97^y JS/* ^juy^i^jy ^7 <: j ^ ■ "tjr 1 <y 

y^ 1 ^ ^ ^yy^vu 1 *o<^ v 1 ^ ji 

w^I 1^^ jl y&j iJ^*-{jfT yL^ 1 

y/^ ( jy^V ^ 4 l / r 

y^ j;^£ t^PjBrfiCtf^c Jv) 'kLA JE/wy'l Jd>f 

i^bj y/y yy l? yyy^ t*^ 

^/l i^ ( ^ f y ~\Ji ^1 ^ ifi fAo^^a wTiy 1 X. / jA I 

ykf i/ : £?if^ l >j' jy i?* j/u^l- y5 t y jA 1 4/1 j ^ ^\f\ 

-ut 

L tfS^- A i-k jy^J Jlj 

c- y* vyM ^/ y l is ^ i/^Lyy" y %-y? r *>^jj 

s£y JU^ y ^b// 1 JJ>/f£l JUTij! y y ^o^uj JL/i Jy^/f'J? 
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-JT *22 (3 F &>P u/cfi Zl ii d i 1 

i J2 lPP/ l3>”^ 

\jh/ibt,y£ JJUfl j*\ y£i/ 0 > y L JjU j>?> ^ ii i <3 1 <iW£ if 

J^lf d*l (jt^t L^ttd—£ ijt \y:tJ JlvdwJ^y; l? i—yi4—*2 jJ ij^/^ 

dfil tj$j 2U2* (JL> lTc!^ l&rfJTb \J\i—\y* l JSl/I w/y 

Z_ if- Jl/f “K t/Ji^ 1 J> r ^ if Jl y JfA)J o 

vU£* p J l J J3 ^ ^ 0(/ ^ ^ if ^ S/^ « J i J 

Jl-' t ytj jfT frj eb/ ^ |/l (f>^ L JUf I 3 [ l {jf}22 

l f'c~ d 1 tfyi^L -(/r jf Jl/* Xfy tP)fV(s^! t5 A^ U^A 

//jidc. /i (JjUj 

\Jjf*—~^\j!f (Solve JV Ijl ^/t Zl j/f } 22 ^\ »>yJuLg£ L ^Jt 

-g£ Z-f{fi'/\p^ J/ Z*lf- if^L Z-/tf Z- /y jl£ 

b/ Z- b v 1^ J dz&h j'l—i {jf S t/ 

>2.2 { j£js f/vZl Jl j 'tftjtf/hjf Uj 1/ l/^ 1 *jfj£jr j b /_ (JJ (f^L>x£jy 

7 y /i C f-tCf i L> i i* i j^jif r £ y'tLcrJ l j/' i U^i? — i Cvi / \2 j li^h ii> i Ti n ? ^ 

vy v w" - w- ■ w M ,r ^' " ■ w' - •— w • — ■ j ^ v ■ " “ vj; ' " w w ' — 

lTlCv ui wfjt Zl bvy jji / rr Ju jfr is/o 

ji Ji/^ J/^ +£* bPPut^} d+> \} &C & i jt \jf j \e£- S>22 
j2 fc-XT fejf l^ 3 Uj*' yJJ JijRi j lO U- #j Ly lT^ ; U L jm i 

^ ^ cf b/_ U^f 

&ifi ijs^s ij^ {f 

b; i//ii L^V 1 ztej** bs VJj j^-( ii Ij ) 22Jc JU )f 3 

i <Jy y^' 1 d 1 ^ - l6 if j jU* J- Zl jy (j 

cT/y^ d^ir /r 1>5J r.r./Ji d^i^yf -J k 15 

l^dl U2 ij% iS \f.j\ (f ‘ by civ d^l — /" 

-$ if ifijt \jyz Jlj 4i£ \f JPy \j/2 £&' If l fifi (J^P a J ij \j/<=— (/< 

vj! uZlTl^^dr ^ dy^/ 1 

ply ^ d 4- £ Lj^F^JZ tij -£-& If l/i 

Jli^i L^d?u iJ^Jf^J^ £ Jy^t/vO Jy/jj/? 

\J»Ay\j&\ Jv( p6t/^ ^£y^ 

uftfr^Ar ^ iT^/y di j ^ ■ - s' Uyia'i^/ 1 ^ 

JjU Sir kb; dSv^yJ^iTt d JJ2^l jP* ? c? z^y d 1 ^ s/^ y 1 

ii; \)\jihS£jZj if ^j>! 2b c LI ijih ifi b£j\JP\zP 
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Zl lT (3k*t 
^ _T tu^ ji j H lT tSZjtfrfs l 

Zl^/i \X~M- y r iL_ jy 1 /^ J'U^yjf (}L^£ ^L^i-y 

-<£ 0^ ^yy'J'y 

J^Jylw^U* 1 JjCjI l^l^y^Cfl J jjJj > 

/ jiy*)jf/ JV Zl r^w jy'V * sjL j — ^ ^ l I/fc^ J yjf uC^iJ^ ^ ^L l / 1 

i^~lij£ ti (j£ *c r )£^j/ ^J% C/lj)j!fij{J7 £-(f EUy c^y 

wfw j/ j5t/ ^ Cf-^r il v iS^j/k b j b* j l^J?. «L ? 

i_(y/A* j/jl^ Zl f^JL Jtjifi tf$ 4 \ (LJ* \ \j+£}\* 

o2—h2~j/j— Z_ y^*/? * -<£_ C^ ■ W L lT ^ i&sjjt £ - J* 

c/Jc / i^U ^-4 (/< ji 4? ^ c^ 
iJ^lT by* 

Z_ I—Jj£\j* £/J U? t}x |J t/il^ J t_^?1j -^/T L^yiA- utf JhJj^Lv^vj 1 

l£ y^ 6^"A Z- ^ -J^ j£y y t£ Ui j ^ lx 

i fj* *z/7Jb£-L~\p tf 1 }£{$ / Jj$t fj\ f**J*\ \f\J*^i—tf £- j Zl f Zl fZl y 

C-^yZ_^ -J^yXtf f 4 L 1 / 1 1 fV M£*fy y/ Jl^^aCyf^ ^ Jk 4 L il 

Z J'jj j y_ (J*QL ^ y=: *£~ 3 j l jj f* y fijr*h J /11 m? ^ mi 

LJs? (i Jc&h -{jf^^\X ^ Ty^?^ Zl Jy^ 

{j/o— ^ L UP* 4-XiJ ^y Lt j? l£ J/y b/^ ^ — ?s jTc^y 

ii^si yj ^ J I J I/ 1 tjff Jy (f (J iJ^ J fj 4—£ uU 

(jy/iTJ^ byi^Ud 

ty ir( /j j[T J^lT< 6/ -^p b** ^»4 ^ ^ ty! u? 

uH;^- jl>*^f Jyk T 

Z — /l>P M ^jJ r if^ijih J (/^ yiy^-lyjJ ^—lf / 

j^y U Ju^ jjT^l^ jyj/iJt J Ip i Jt^ *^-yU ^/l i^y: 

<iy JlJL LyjJ<£l JlXl^ u- J^t/ T|^ljS^- Jjfj^ijbyj 

b/* i uj 2^/4 U jfVZl ,-W^y fj w^f Zl 

Jv^— C^* ^ ^ 

J'yjf z£ £,/; S^ly Jir w^y ^ Jy^Vyjyyt y OK^ (Ji ^y*ji 

Jy>y^^J Jy if J^C jJ ^ y 1 U?^ 

w5j Zl i—J J'L^^iJU ZL rfjZt—y^L 1 ^>LU <LU 
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wii J*. j L-*j (i 

JC, ; <0 J e j i ^ b/ 

sjUb/ Ti-Uv* U'l dll - J<f- j t' 

ific- lJjj t? Jte IS^_ i/ J '-^' i ir If jy t? 

^VZl a L>t/j y/^> tfj* j? Jb jv £ j* £ 

V L. j> i-L jjtJLbJL JfyfJj JUi jjJ Ifrf U lii d**J-£ d** 

i^>U d^ ^ b/^ - U^ t '\*yt s^i J* £ ^ £- ^lA *—A 

~ Vjk Or/b/U" 

jb^c-^ 7 Hh 3 dJ U*Z^ 6 wfddjU f. / ^vU CfV jfi - 
Jv? -4- jAs-j £/ /'jj l^lT^ <^ 6/^-^ cTwif <J1(j£ 

^ r :{jf Kjjtf ['V^ h/d^/ // 

(^*l/ ^ ^ ^ dA 6/ ^ dd^- S^- * i)^ ^ &* U J l wif ^ ^ 

2tr b/ 

Lfc<< Jlj 4, j£j(J,/^ ^ b/ 

J rftf/IlSfVrtjiiJltfrt ^t\&tj*lXi&&xi(i\l&l*f\ fufri T i ft^Lllff rLt7 

v~ —’■ - *■ J w -v _„-+* w ~ " w"-' I - — v v ’ v w wv 1 v *■ ; ^ 

VtM fO^f- ^ V 1 ^ L d>^ ^£2- £/Jd 

/ 1/^ Jl jjri jf 

if \S } 0 ^ ujvj* 

yri^b/^u^ ^ fiC i^^^^b//uj ^L t/i ut/^b^ 
(ji t/ ^ (3 * \J$ iS*s i — d j L/ r lJ v ^ t Ip jfi 

-OU*' 0* jZ J 7 ?y J^s » jL j ^* nj* J~ ^4 i S U (J[ '~£~\*C /j$ 

Sj t—jfj d^^L? - J!c-> (1 j i d* S 

L- L-\ £- Ik'ZtfJjJ 1 

iJi/^J.^d 1 df ^ c/y-^J L Zl d f “lA dyi' 12004- 

-£l/ l J£ J>'4^ Uv^frjl d^ijfCr 

U^L> l/l i^Ui/ 

J--J 7 2 ± 'x,t\?cJfi ildyr"^ 1 -iX\*kfy 3 j^jVL 
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ff c>^< JtrU 
tfX i jjVy>y ^ i? 1 jv( J— fj [S'jf/t- (JX l i/ 1 

J/L^Zlb/ jK^l?-2-lf tfe.^ 
f*M £ Xj t£ f* ? 

Jlf &/£-{* i 

^ l/Xj £t /jy^ {/*$—& Z — / /jlfw/b* (^i^jT JjLjI t < 

- fl/li y J A 3 i *>> f 

«ijX £ /o- 

Xl uj[. { Albedox/U m vj f (Jj-r if (J^u X ylfjU 

J^Z— Hf j “L/J Xy 1 Lft j*Jr k/^- X l^I X 

^ j£ jy>^>J l XXl |jT J ^ 

y b 2 — *!— I^>£X U “u/T y[. VlT li^ > i ^vl^jyj X 

^ ^ ^ i.* ’ ** * * * ’■" 

Ji .£-1 f i_ L^ j ta J U* i^i ijf X ] j 

X / Xjjd Jco^ J^fV* Jt £ t ^ j£ y^' <Llfc c^ ^ 

-X U> L/Zf - ; “f - JX /y i>5 *t£ 

i^yj^ iZ^zL f* \& *Xi yXy£:(3-tf J^lT i 

J^>£ jX Lc^X JU-K# JU IL^ wf 

lT Jl jXyf S^S^ mU jAj U t&L^ 

V if u/ji; » if J / y^ us X if jj -/j / 

^ t-ibi ^uuJ^ji^fZl 

J/^ J>'J j/u^l \}f L- \Jj^^K X f t h 1> ifg Lfk^~v ^lP X wi5 A i 

Jj^My^f X -l? IT If i/" Can.aliL^X^^ ( y[y^(fc^ 

S^^vJClX lJV 

^u!T <Ly r, >; mU 

^USjJf^St/^-Lj kt^>^lf|^ i)by^i£j[dj^iy ± *Ji 
lTJ^ t X^i/^ Ifei- (Jii 3 ^/ 

|^ $&/-<— h/Jhh J^U^iJ elf^p J^(jV*X UYlfV^’r^ ^ e ^ 

Xjyrt? 
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£_ J/'' ^ — f 1 slj \JjC- A) {J^J I \J-t1 938 -1 

* ft Ju*i<£l J>. rfV X\kM$u?/{M 

-*-\SJs2-j?/&>S£C 

\f'/f hi~.\e 'jt 7 U */■' Ifi-lfc dfejisfi"/ 1/ U^jL jj&fi jfr f ^ 

^ 1 jf <Su~~ di S }j ^ r*^- tjij y^f 

tp-<y Ui(j/v >ji JV b ^t/ 1 -y- fV (£* j i^f sf j / jy > 

"~lC 

lL - £ [ — is, lllj i_y fC&vljf i& tf\s£~j l£ (Jl)p 

( i^y* ) (Retro-rockets }-<y£ if 

yjl tf/lfi"! I *H JiSjJtf- t-if I^jl/Jlj »£. Jl t JLl* Jiy If'j'l L ^ 

(■(^l*) : -j£_ y J*&£. 23° 28' ky 1 If J cJITi-JS 

c^£-iMw! -Wd&ft fjfts&}i£* ^JdC d*-i e j 

( |?y*) -if- 

^ $$$ && Jpr i J 3 ' <=- 1--' j 

i$ j[£e-iL-r£ jlsjc— (jyLJ Cj? 2L f 

"t? ( / J *J (ji Ju 
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a A T 




v^ 1 J*U 7 ? bi t? >Jj* L L: J tf&f. \X" 

if 

*^/*\$ s c- jJ *Jf3 ^/i Zl .aZ ^A: ^ tA ^ i/jJ // J^/jf 

Jjj? ff'sJtt—A Zl //< £J 4 L/w&Oii f 1 $-/" 

dfj/>^Jiifj'\j*i tiZLnJt'y: f>V £ J* J?lfc£ 

\f*lU J\sJ\riL~ i~fl )&¥*// i£\ 

*-£- iSii/iJZ £ 

„\l .. iS. i£l*. , {.l^ t -if,‘il . rT f 

u^w; q LJ J £> Lp? ji “ 7 " L?^ {y w *s 

jJyt J “<c_ \$sftt*f t) ifi 1 &/• Z- jy^ f 

i_/Jt> J’cJjU jfM ~l£ y <£ U AJi 1 ; £ > J? <L Ij 4 y -s-- 1 / (trajectories) 

ji ijpliii i}s^ \/Vj/ \sL- \J% f ^ 

t\f // (jJ^ 2— ) l U^*>s lT H (jf- lif ^ fj y ^ J Ij 

-e-i (j lC Iqf * c- 

J*b |*MJeSZ1 J jfj&h/t 1979 JiJi; 9 

JV ^ ^ j£ 

>jl(f L/^ 144Q)j^0.9|^jjtf3'l$£ Jtf*y t3t y< — U JJfryiTt J/ 

J yiJ*r l/*<L /})jjJ\J\ £_ f cTVl/ 1 _ *f- Ift y^i J; ta*i ^ 

4^ ry: h i/t/i - Cfu i^ u^- =- j 

iiij <L 7 r Jy y*v <7 T v j (I> . . . ^ li j j t (^v> 1 ph J* * y/ C^CZl u rf “f - fc/ 
yy 3.7/^^ t/i -t^T ^ f'isi 

£_ oi /Ij 4* w r ^ Lff < 

^ ^|/'l ijt t/L Zl 

^ w^^y? ^/t iJ f iL^i dt^U * 
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^ ^ du? d Uj Z_ ^ j y 

yjl J I pr^Wi— I fcT ( iv U ) hjjhj L Z/Zl \$f^ 

Zl \J \ vi I J/ lifej t G^^iAJ 

ijZd Jj^Zl |jf [jj&FlJ'i/} Ljf Zl 

i i/y^ij/^-^L £j) \^A i i i sbiC=> i/ 1 j' f/yi ^ | *p-(^ 

y*r p£ u n -^ V? to Vc£ L j} cJsyZ* h Z_ I# ^ j/ 'jt L - \ *£i 

s\£j^ tif 

JtG-* Z-JOlp«j/[yZlZ-Lpfl— ITU J* J^l^i/jl \Z;j* p^Zl 

>£?*- i/J i) '\J~~ l! J l/t Ji -JL ijSd^ 1 ^ 

trajectofy)( arcing ijZ (/ / uZl w >*;' Zl ijhjft 1 977 20 

i}/<C \j\jf\ L ~ u ji pus ij/^J ji tv V tx<=_ d d" u£ j \r 

£*zs m /ifjfrs i— If -Ui:Z-ZiiL*Ef *Z r/t:^ lTL Zl 14 

^ Zl v^y - d ^ 1 lP <J J d \fj ~d ® 

sJLjj&^L- j ^ *€LJf & J[$ i}lfi J ij^/ri *z- \$~ f\& V \:js4<£2 / 

-£~ Uj Zl Jtf. \JL | p/W*Z 1 (Jjjl?* 

ji\ (jlJl/ ijl i^s tit ijZ <£- 

ZL/^ufjjJ I p £* ijH h j Di^ ^ i l/ >®y>; -{Jft jfthJ* tftj I 

f\ji f f* ^-iL- (J" ( 3 — Zi- ^>0 

vjii-Xi li^ (/, tr^uii j„Ai^.i -£. ^ »l ^ ^ ^urOZ/i) y-j $C fj£ 
/j f b/ \A U?**c[ / ij? > fcK J/^/ (f ft >£ Z- J'/y 9y7 J l b/ 

<Zlf- wfj 7^^ Jjhff^ h wi i£. 

ijyc- ^ y lj^ (jS^wyf pr? £1 p j U ^ ^ r ^ ^ i/i 

Zl Jt j isVr^y u- (Xu^y ^tr: jtUZI 

CT' -f- 1* T/jrf tfju £ 01<*+Uf?*=- U^ JJ i 

(Jy* /[^ ,y p’vj [}/-£- *t- if wfjy^l/Zl <^vU ^ I l h z \JL jjj 
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iSf L ufrd 1 -£ J$i£ J \& of A 3 £ 

fj ijsj lj3JP*\jZ Estremadura y* 1 \J S'3^ 

l/* J lT LCyjf? & J J itffr lT 

<L ji fie- ot? ? li ij£ -*« C^lfj* 

JfL -1&£s yVV/f aAv/jlf gftv p 

M& — JlL^ 1 
i Zl ;i£ J/- Jyt*oU^ JjU?i {J 

/ 1 >‘ I O^i f £3/i<_y 01 (/y* J 

JLfi (jy^4dd.l -cL^jj j\$ {$/• J— Zl ^ /I r^.i/V 

“i? t*if *U*;o ^L//u//^£l Jo 

j^\kfU Barents sji'jt \j}0*\f* ^Zt ^ -it Z^L* 

Jrf (jS^^L Zl ^-&JffcZlwSL*" J 

- — - - -m w ■ V - r yf-~ J T " — ' W - ' | ’ W » w ~ w WWW — y | - w — 

Lr U <L_ i? jj? r* if*. r j* ^*L~ XtsA l v> £_ Z- L* Ijr* 

Jc/L^ ^J'sJjS jjhfrts iCijJl Zl 

-u l jy^U/yy 

/ J^> yjJoL Zt?Zly^ /U> ( i — U^r ) ^ y ”i- J(r c^tU^ 1 l? L/2— jj/(3t Constanlijn 

Lf^ <^- 6 f ^ Z_U f *0 ^ iji J^ijjt 

jy\ IjfiJ Uv> Zl y^L j 1 /^v(#/ Jy*yvj* Zl jj"! -\£fc- Jry>f 

W £/&" ^ U Li>" & .? l y jf£. jSl/V'V^'jS^-^u^t' 

p/^wZi zi Z-V tTr^- f ^ ^ wifjjyj^L zi 

-if 

Uf?* "e <3 1/ 6 ^* u?zl Jl cj5e Z- Zl crH" 1 l/' 

V’ihs ><#1^1 Jla^ 

f- (^(jhl ^<L &is £ Jijyi -i/i/if&l Uj tf>L — --C- 

-iXrltVU'Zl ^W/JZ " 


j//rZ- Z-/)^ ^ Tj>CC 1 Uj v(^ jjf/ ji J U 

W/^Zl ^Tyyt>^ Zl 

Zl wfX tL/ 3 /^Zl »( |j£ J J tc T Jj^ ti 

Z3 j J t ^ j£/^ J L^j 4 ^ 'l>'»i 1 Z-/yT 
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<£. J\J> wl jik'if (fit/'.JW* -£-&/' 'ft ft /• 

~tL-\s> * i) tv) L. 6-^ 

Uf'&J i> -1 

I*? *s3j t/1 J^tS (j* ^ L^l/^5 ^ l/ 1 i ^ 'r 7 

ijZjS 

J_ <£ iJ^Jj p/U tf&bhj JpTI £ ^l?v &A 

\S { iJr^up- J Z- ./Jit c- J-^t </ & 

w^y iP/yZl ijyjt vjZI 

y cf b-^ 

pi b- pJ l*A l" (/ U - h fij Zl plj£ U#l J— 1 J W^ t JF^ 

C \jj\+*\sj*i U^J{f{fj^\ -l? 

I (d? J L pT^I/jj I /£w yZv^ -Ijf pjfi?i iJ L? Jy 4=^ J Jvfr'plfr^J 

*^Hvj pi i IF IT (fu tJ ikJOjI {j^)J JlZl piy F J i AH pC LA ptd jf .^Zl pC j// 

If p/^ ** jjf/Jj2—h J—J 

^0Jt .rk ^ i^ijJ \ ifjs££ dt U^tL- liv &i iS k~}h\p% jC^pfcljf 
<£l p^ J p jk jL £_ fa/rcfij+f L5 y jjeO <L JJicr 

pCv^ jyf (/i— pCvj^ jy#fcK lTl/^ rt^uzljyt -4*^ 

Zl>U %}tjhJp/ m £ ijtJ *ij*fy iTAi^ ’> (/pC^jj p^l -(/l? if 

L / r £_>U cl^ (i 

\ jyJ \J^* 161 spC -£^; t Zl u^ii Jlj ZL ^ ^ U J Ujj Cl- 3^"^- L" (f 

tfc^ (/ I. 

U L&i ^ ^ ^ y^* pC^p/t (X i+SJS ^ 

cl <LP\<C Jl£ p/l 

y.4;)i-.&P^(i <L^ ^ <£- *& jiW’ 

i_ \S~^~S' C- \i J y^* <~yi £ }\jj tf'v \$ (iju^ 

j>/ Ji^&'A^cCzLy'j r^Uvjl t—f-JjL- / ^>5 
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J uj $C Jy? if’* 93 Ql -l? \^j ^ 0^\ 

3 S J^* 1 o>s ‘0^ 

6 f' ~ $ J** <£- y / d jj*j$k£ t \$f*M JW i 

l XfifiJL/ u/L^J JjHT 1/ 

Mtfcftf A-iC t}sdfey>b&-£- -L/jy^ 

y j£ sjyl^iJ-^ iyf*L^ jy Iv JC* J-- u ri ^ 

B"w^ yil /% tyf/\jL w^y < jV I (j i /jj 1? l£ (XJ f; 2_ If Sc ^ » IJf 

J lr- jj v ^ J^l leh^ y* I (Jj yy U* w/> Jy^Jt l^L Zl 2 } J £ /^V ^ J Jyf * jTi 

lT“^ JJs-/ ^ (jj^t &*• ^ Ij i_U ^ ^ 

ilf^ L- \fjj{fi#lc£ 2i <£ (JkI?jL t/ L;j 

2_ L^ti <£ *L*ifij£ 2LyCf ^ jjir/JjL (/ (j'l 'Jf/iJ^ 

Zl ^ J^t) - L? L& jI?J ~/-V ikff' JUl 

c£yjlj^ “f- J 3-** jV jLJ ^ tf^y^ ^/r t J ty 

Juu 1950yjl* , 194Q.£ I l?^J , l * ^4 (ji lT^U& 

ly fyj^J I f \jt Jl^Zl ^U6q/y L y j J> y e j L j l£ jd \J\- L? l 

id i- yf % ~iyf i y£ l/\J { L- ^h\f iS\Jj^-$ \ J W 

C-u^ 

£- L j^jr'Xy i_ yjy j? ^ y uCj < L/o 1 ^ r ^ Li^^LTu J J i_ J 1 

J u*> U' JZ d^“% t/tx L- >a j/^ri -U Jl> K^l> 

yi^'J ^y^yy L / jy -^(^0 ^k^yr ^ i/ 1 J ^ f> ^Ty 

ij y4 J y . r* 'S* f L? L< y , ^^ l ' , ^ 1^ y J J ^/ 1 j t ( Constantijn ) 

^ yy^fiy5wC^jf tf Donne c/JjJlf/1^ 

jCi^y f c/t^y^^ if L^^yyJ^*^(Constantijn) 

y^Zl^ETlA Jjt^l^L- 2^J%\jy ~£~ fej }\Jy £~& ^ UcHvj 

yj/ajyjl £lij- £/t )~&*j/*J' t* l(ji\^^ ' :U^y*_jL i- yi 

i> i/<=^ ji_ 2 ? d/ u j iy^(i ‘ “■-£- Cf*/l fc= Ty ; u i 

ii[ &tf’-Jd l jt & lijyj/i/ Jyiy ( -^. Z-iu^wftJ^j&y. 

Ji/ 1 yp Lf/^I 1/V ‘d y IT L£')>j ‘jy l;/" 
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J£ y U/’ V L l/I 

If* (ifc* c/>y JU^il W^i L^li f :L?j^ Jj jji tfyjJ [/> jjTv 

f iJ^LF^Vyj 1 1 (Jfj ^1— tf S i* ^ Jjjj \J\ -bj L^ I 

l$Z£ jt^/lX 5UtJf JT’> 

d/ij—h 1 A \ji& fyhsi ft* [ uW/f*^r^rX ^ 6^ ii L- 1 - 1 ^ y^ 

3b A? ^jX i \Jti/<j!> j^Mj f 

l5 v& tfjxxfj jTc 1 -^ ~u^lC3 i/^ f iTfw wJ^t> J lij 

-i^l^ycr TujLf'Vjfe? /^ y 1 ^ X [Jt *-/?»— Ik 

vU* y^jy/J^chi 

iji>y ^ lT ji i— l/^ i^iji-JL 2—/\ i/Jc^^L Zl 
3u&j/jl >\ “ tfjl^ ” Jlf W c/ ( /sj/^ k~?J? :L^l^ 

Jg/ljjl i? t£l J\i_ / ^ i JL 

—\jt iJj U J jj l! i tj* \)£^ JL- j^/Br r Z_ Jj jjj^ J ^ y J L> J £ A L 

£ ifihtj fJFt *^yfy>? Jl ssj'ifdfe * j£3— X-H uj? Z^lr^t f-^r i 
JjI? w^f vj/Z_ \J\ Z-yCJ? (j^ i-Jf ^ y>l 

'ijt cJ^f<zL <-~y t {jjJl- 2£r y£^ u> jZ 

»}IX I (j|, j£jn £-£ L Jy (j^^! \Jt **** “SC- yU^/ X^y 

y^i}\ L^l* <Uyfc^jZ j/Jr J^b J- ^ u/ "l? ^ Jf j5^: £ 

^y^Zl ^ ^ l/r drjz*><C f\ Jj^ jh 

JfeXb&,^Ci *s -iL j5Si? ^ jl^ l^* j j£ j ^ c^i yl 

-iL 6 tX/ 

^yUi JlJlZ- Z-lf Jti 

i/f & j U (j! tJi l^yji w-^> tj£ 3k &f* $ 

— /t^L <^>Zl ijjJfyjj ^ fU~ U ^ ^ City 

iT ^ rf -Jfe lSv 8 ^ jTf i/f)/ Z_ u r, ^ f f ^ 0^^ 
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/*! i/Lx "4- y fji ifc H b fe l?* Ifi if I Jt bs 

oM y tW# u tih t-t ^ I fk^U 

i^yUvji lib -S^ S^jtj A£y ^lT by**' 1 nuw£ 

/»>!> JU s J*> Jyfif 

if a * V_f l/fiS j isb*-- (/*cb ^ b/ffd- ^ t 

* j y* 1 -Al_x y^ e- Uy -f *$- f $ ^ dfjf\ i? V 

n-^ ^ J X r ^ L^ jf tiifjJ'j. V if* iff iHy* ^ d lift" 

- i5 t/J L^ v- Vj^ j 

if j3 j t/i tyb^ i^lV* (Jb Jl^ -Ux jffy 

U f U U/JU u ^ fou^d?' $W l \ff-&J&. ft ^ 

J^lY i£ 7jPfs/? } 'J* i j JxjAJ J* £ t£ If £ T 

Jc^ JyXtf J)i iL t: ^ “U^vy^ 

(yUjj/1 yy?j <yi /ji -^_ Ft? t/is* & L^ ^ b j * — (3^ 

if $ £~ f* ffbd} \j\ jTj J\s£- (3 jx s* yOy j? ^ ( i/ s> y b^Ui Jx*i ifi t/i 
4 d* Uifl \Sf* X/ji i- Jx^/ 3 u <! _ 4- f— ^ e -?UJ Kf'U* 

fcX Jlf^l \f b ^ di LC f w£^f J J— l/J - L ij^ *«J j&>/Jj} Jl> 

jZlJ}^ 

U w^iP I ji jVi (ji f. o j j ijix i_ Jj U o- c3U i 

J— l/* Jts if' * bc4) :l? t/ 

— jju / j/ k— ' w Of** c^/j i tXi i— if* t” 

Jj^jC/^i/iX I/Vlft/ Jpf U ttf ^ /ly jr^-^< y ^L 

i l/X- t/l */U i^Ti to C>j fcj n/f s ffgL L-J* 

y\/}iC* J/ j^ ffr ’ft \ZffiL~ l ^ 

v l ^ ^ ^ j^ d ^ i— y (3 1 <- ^ 

^ <£- XJJ^i/lJ lP JK^ aj^» tfijjl aJ 

StfjL^te ScffiSd^ 1-dcfk J^tx L)jW ok &f. L 

Zl J>*j c^* 

i/jyc i^S) j fV Jii wTf |/ Jj U > \S/mffd ijZjrc- /» 

^ yiuty*y+- Jlf ^X d&4 i»i r^x 
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Z jt JvZ ?/* — ttf L^Z ^lyj^Z ACj* I fjy** 

*, fc/Z^jy ZW i ijy ^ ^ ^ f^c^/S b&Sfi \ 4 

Z tji (jV^ J (Reductfo s d sbsurdum) 

: S** \f*£ ifiZ cXj Zi Z (/I -(£- t*U JT L? Z <=- q&J^ 

U^sff\jZ l/* t>f ilh c£ (JT 1 ZJ ^j!r f>Zf M 

i3 c/*Z ttejj/fcL- j$\ £T* l>l -■■ -JL. 2j-j£jJ— h 

J* l£ c^ " Z* \j*£if/z Z f* 2 ■ ■ -^l- jj jf)} z^i 

Z l? 2/^Z. b (j*// oZ jj Z_Jj Z f 

dc[f* b jyf £^ ijt 4->U lZL J^Z l^Z 

-Sjuff 

^CyjGyjf yZ ■£ <LU J>j \^\J4/^}^ ?jZl 

Jj-ZCj lf t ji I £/iZi i^Oi* ■? Z Z"Z 4 — vl Z z/l\§ 

1 ji v* a Z J iJ jZ* i j 3 \ a U3 1? \S/i ^ jS ^_Z 

4 if f L/3.^4 Wit Z 1 y t>; >>; & f/i J4 df^s&icP 

i^-Ui 6X li^^i -L i/f flK U^jhyfj^ 4^/61 -f> t/^ 
Z Z JT Z- iS s J U' 1 ^ ZljZ iff* \0b I cX~tZ [?vl 

: l/T Z J? if ' 3 1 j£ ^OjI Z i*' US* J^U £- 1 Z Jjv t> \j(*f SiJJ J* 

td \j^Jr V&Zl 0's\jPj£f* &}/ J tf l if" 
4 J d^ s d* J ^ Ji 1 6 ^^ ~Ul JZ lS l J$ *^- { £ L JjS 

(“Z- 2 £^/ f (j* (X 1 \y^fh ^4 )'-£-^l 

# 1 6§Q ^ L-C ~ ’ * Z* is 0 \4 £— J L Zl ^sl*& J w't’U JjrJ'Zl J >lf J (J* iJ-^ z (J 

(/u/ 1 Z- *7f ^4^ 

iLjT il? ijS J>v^ r (J* Z^ j^fZ^ “tJ 

^ ^ Cl l %J\s£- li£ L Z wUy L L i {ftJsjL'^&sajl} SZtX 

-t^Z (3 i^l/X il/^1 l/jv u try^j i c/*Z * 

flyJjUfj^ZfflvU- Z( “l/j Jl!»jUt 

jt^-A Z yj^ Jj^I Z {jjjU^,/-jjJr^ (JiTi/Z y"^ 

IjU ^ jy j U"Z Wj^Z l/i ij« jy^ L^f l vjI (J/l Z 

Z J* \jj \flS\ Jii ^ d_ bjij^i c^< tjT wZ^^L /: 
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/Lt/* "fififi- jt ' u4 r s', oJ’yfi t 
3 ^ 4 ' wi; ’ \>S $j% J 4 , L. j\m L <jt <£ * J*, if- A ~ij. f 

j£\ £-tJi i/iJ 

y?jj> jtyvL^ ifi 

ly 1- t/f r<=_ lA f -L/ 

ji?1 oj j L t/ > UJ^lT lZ? lX' ^ Zl l/ 1 ^ 1 yU&6 ^ 2—rt 
Zl Zl ^y 4r U ^ ^ i « 

:L^^lTZl <j£ w-Ly^/ Jfef 
ic*^ t/f/l <^k <9- Xl ^ 
i-Xf/r^- sj^ d 1 ^ 1 u£v 

Jsjjy'v^j £J ^tfjf jsMu?^ ‘<J^ l# Lf^ tf f 

Jl?j*L ^ JjJL£ yji 

- to J U l iP^jf Jjy 0> y* fc ^j£ i $j W ? Uy/V 
(X i—ZVffZ — JWbsl Jl ^jL^yC.J > ^ W*i l£ £ (X U Jl£ 

JUL Zl tJ.u&'Oy? If'Z^Uv 

cTt J7 , Jl <£-~ cfi/'fs \s iL-1Ll- if; 
2- kA A-Zl ~ k^ j if-fe U L^ if 

/y/^ £ tX ir <L_ t, lj ^ u/y ^i jji jw Jr LXx L^I 'Su*f ^ 

i— lX iJjlt \$jj^ js I ^ jU “ y ^ Jf ay?^ ! >J ! bJ/> 

U_?vL w^y Jf ^ ! £ ijyyr jj li^Zl Zl 

<Ly^ Jl> f\j*j&L 1 >t^ijU*>jZl u^L^’ 1 (jy>j^ t/feCii ii ..i^j^ 

(jli ^ ly JlC j> Ly J ZC/- Sy?i- (j/Pi— (i 

^ jlf Jw/t -jf 'os^ j 4 (X (jC l/^C ^ (ji t/i - irf/i I (u*)¥* 
jt//jpiL >±*nft£ l ^ L^-y^b^ 

Z^iyZl <^/V^y (Jfy f 

“Uy 1 if^y^t^Sr 
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ijyr of J \f jh wii :i£_ \ ifthJ J— if ^ fd* if* ft >f 

ji£iS iS~'0^k^ I c- 1-^^* o *Uj 

J/’j yj £>; > ^ i~s€d$ Jf Jy r^_ ijj^ 

flU j£ * l£ Jj^i^ u 1 /^ iUf J^7 ^ a f - (Pizza )f/ ¥ ^ jj > I 

il yl,/" !£ £ I <*yU J -ft £-jjs£ \J\ f) 

^ i l^'Ut jj< |^ iTy 1 ^ -4^_ ^ l^ ikf 1 jJ yjjvU 

totf f^jCu- l/uJ 1 LrC^ U/^U r| L? y r e y U‘f tCpJ l^i/c/f/ 

j^c* "f- lf%^ ■-** ^I^lT ^ ^ vjiy^ y£vU j j Jw>*l jl I’U-cL^ -4L- 

yy £j y y$i *Af iX ^-*4 y^ 1 yllj oi^ i^ 

>V*y l? S' ’^Jrj#*j & ^ vjJ *-U y> ^ Jj> U (Jj^ ji y I 6y^i-T 

yy* J/i il *=yi?y I lT^ <£- J d py > 1 1 fc/ [V / 1/1/3 SyojTr* 

£ cJfOi/'Jy £ fy> 1 *C~ If £0 J^c_ y*0 ><y 

.■ f£ f d 1 1 j i 1J — 5 .J' fll jaf. . I > , I t / I i a 1 1 J ^T — ** » J 1 A*. la ■ I* I 

y y/iii^ - y v / ^ y j //■ w> 4 yy* y - i^x“ y/y* v y i ; — y^y y u^/*» ■ 

Ja a j j i? l/V i £5 &>u*u L? i— if jf' \fufy !r y^^o" if 

y Laf j <=- s-c/c/?! iz^ Jz^y^l 10 fi i- ^ ^ ^4^/5} 

w-'cJ! ?.» u 7 

H/f ^^LfV if if *£$-/£- fiA/thy ^\Fh 6$ M '> 

JjU* iJp^ \)$*jHf* 1 979 (j fJ>T 9 J f Ji f> {£ If 3 )d* iSifl Up L yj fj 

Uj J(/ wXl^t 10 U j t/l K JrVy ^ f O^/J U c/iof S tr- iffy 8:04 

\JyJ\Ji jU y/f— lf/2* J If st** ^0 UJ 

f- li-^ jibs' %if3Jl$ farvlsl i^yz 2^f 

i^^ijOtfjfjA. fr h -<— - jy Uc ^*^ijy ff 

yy>y uC iX i/jhf&by 4— £ — ■ 50 

ail 1 1 879) Li/" Majaveil U I/V % {jt iff ~\£ 

Jf if/hJ d- J l>y tsJ 

yj 3jf l aZ_ I Jl? *jf/f\ tej£}/iir? ff Z?~ J d 3jty*jZ yU 

f~ iJy j \f i fl -j/*! Ijtf j" s£tf- \Sf j ^i cf**y ^ j >fL hi t of 

*&: f. ^ i" f /f fy.jtfjif^iy > J>U /r^- / U r 
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c^fc J\ ^tJi- Urr^ yl? Ji^-c/T fijf* «? ir Jr? KcJf Jt/*^ -L- 
jy IjJy -i£- tj? jy ui >j£j tr Lpy 2^ f s / x j^-^/t d^ 

ttj[£i i- /^ij-K li lT^/? ^ t/- t* u v/k^s w£ j 0 ^^ vXi i_r^ 

P*j}\ k'hjjtffift -J>yf to i $ f f U/4^ yt J»i^y (JVjU?>(4 

JUIjCi 979 j[j^9 jy-J (/ 

y -i/u S if da 1 / f l >y w'/j '-£>*?/ 

y£ to i** If* te2^ yj J al 3 c$ u^ff^b y^vU' £ i3 a*? 

<^y^*“UT $i£J& (#4 U^^ci 1 £ y 
Ji^O^ — L Zl o^> jJ ^ 6/ dV^ J^L 6 /^lT J' f dV 

uy JufajL&gL. f-\Jf\$tf* j/^ ^ / ryi/tK o^<L ^ig^Jjy^iT 

u" J j* \5A* y &u*/$ if jC?lO t/ 

^£gcf U ^ li L/ ^ tf <C ?0T O^f $* 1 3^4 

Zl ^l^OT fiiS^ f**y O^lr-^ 4 ^ f ^di/^f-^ 
&l£& 0 ^ 1 * 11 * 1 0*1 Q^yflsALU *d) r«L £1 . i*r?-i5 Li X 

" w • ^ - w * ' y % v w ' v 1 - 1 ■ ■ ^ w * F i ^ *- 

yy^yjiU" j 1 yv ^4 Jif ov^ *-£- 

J L/f i l£ -? to* u/y^ ■ lSk tt 0* (3 J <_Jy y i yCjl ^ f 

-<£_ JvU -y/ J o ,r ^ ^ j 1 2l “^7 

/^i?to^ly^i^v$* toy taoy^.jy JiJ^^to^ 

\Jr^L-itl — /^IfjJf jJy^Zl 

Jto^-J tolf^/^vli i^t £^ lT^U-'-Zl^j 

\£ U. K {J U/(?j *U * (/^L^vjL'il^ y»4^d>^y Jyf ^ Jt'j^J I j^yj 

(/> Uyjl cA f ^ vA£l J jU j <L ^ 13 t^J 

-i j£ w -d yr^c^J 1 

^ {T rajatory Correctioh) S b^\J ^ 1 -*■*• 1 50 

-^>li 

-s t Jto ^ -wi' t£j Zl Jr^- 1 70 
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1 85 ^ 

<iL fi-Jfa \S y*\ 's ^ {boomji^jJ 207 c/j 

-L,C— J sy L m J lj f(jy to Jv .4 ? Urr ^iT l j J> y A \) 

^.Kj/ayU y( * ^ 215 d* 

ns ^ } 

uf^if Sij?<=~ 4? -A Jvvj j £f£ u* ur A 

jfij %G-%A 

~U?S Lj* % 'LJ U£ <=- \J~ <j£ \$'jf (jw* b ^ l^j^-'- ■ 475 

ZZ J i L^lT^/ l/> ^ »y 4_ ^yjf ^ i> (j£ £/(r r (J - 570 c/j 

“U? U ^Zl ^i^ijfy Uj L j ^ J'i^ , j£ Jt 12* 

Jjt <Lk \$A*- 615 & 

\£jf\Jsjd{$ Jty f-4^ liwLJ»s^£bvU-iiC c^j 
\ jt)js\ U* j lyj U 4 f \j L jto 3l^. i3iC<£_ j£j c/l^ l^i/t/l 

£v 4“ ^uK/ £> al tfUALi-^ ^ /,i trC ^ -jr j/U^zl 

_ ., ,fi. j. i*..iLf<# _ ,li. *£f ft* -t> r*. 

*'*- uv£ i>- ■ *— y* y r ^ 7^ u- ^ u v \Jf ~x j 

1 0 iJ ZZ Jk-r y U J ^ _< 7^ (J^y^Jfc fVV (J/^ 630 

t/iv if u^y ;c tfA-jfil&StJ' “f- lT^^/4 4 c2* f*- 

jjf l/OjI 

JV Jlj L^//j - -l/ f Jjy I Jlft^jrA L 640 cii 

f - J /A&fi \J^-J? T > l i^tl ^ l L 4: |^> l f tj iS/ J*jfr*\!t 

(3^4 utf 

“l/ jijY*‘ U J jjt w; / k-<ff J 7 f 

ji L Zl (jV L ^ — 4 ?> 1> iZ"/ (S' JjP^vjI jV t \cAjjC- i s 'A ^ f l 

dZ$(fj* ( ^ ft Ur it Jdi m jf - Jiy 

c^i^D f/r^. jVj 1 2- K ^ ^ / y>0r> d^< ^iji^ Ur 

zi ^lT/^l j>y^ i*^>y "u 1 ^ (J 4^ Jyfjyui uxZi ^ 

^ [fiJykJ’h^A J b jyr ^ “ cZT US:^ 

1^ i^yT 5 /Uj^>^ 3^L yj! Jt yjf tW 

"<JL- U J?iJr [$J$i Su^ } t ^\A ”V PJ 0 /(A- 647 £jj 
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Z-Xy^ d* Jl /f&fi L > d -cT ^ ^ w^ J w£^ J/d- d” J d^ I? I 

CW: J^d ; (/ Ju/lJ dV 

y/)tj v-s - ^ Jtf bso^/j 

<L |^ -ud/t J\r£- J^^ht tjy Kwt zly^ d* J/^* i- dd^zl C/tf d^y 

- Lk y L J% d<£ mo^L/WZI d '/^/jf USj/ d^ B^£ 

y^Zl Lyy ;yi JLy vX ij^" 1 U L/'V Jyf ^dbZ^y^VjZ^ l£ yKjfc* 
/i U J dV^ J I U& UUi Ji> ^ u^ tf Zl J^*2l £*r ;dJ“0 j J 
Z— b/7 L w^d* d*> j* J^\$ J% yf yr^L- (^-jFlJjtl 

ijfjkl <£- d/^* 

d^ di£ j $ ViSiS/^* Ot & ll I d dy 2/J/ 1 (}u^y#| J W — 662 d J 

c- iS'/^f*^ % d J y^>6 d X d* J & i$ML- “V? 

-Uj^yyuOJLj?; d^ I^ajLijJjf iUf 
J/l/ \J^A d ^ D 1 I ^jdl_yly' — 874 

^ ^ je \£a$ t-Mjttjht Mfcl?: 

<L- U^ - l/" d^y^L? w L n J \ J) D Z3 iL-/ J'iP ' 0 b ^ id" *Z-b^ 

JUm J^j^diJ^-^ P J ^ dZl \jij^/\j3j d* fey* 1 JjAlij/^y 

JxG f(=_ («-^dCr>sjU^ d" j-^ d^d^ ,j d/f- b 

^rji ^£j?3^£ |I 1 ^ -<=- y? 1 ^- -f- L^ d^ d^lfd^y^ir 

^ ^ ^'d^? d / ^dd^-^ z£y 

dd d d - yy d* d^US^&L? ffj U d^- & /* X>f ^ ( 4 ^ " ta tsf' 
t^Ur^d^dUy d^d^*^^ JJ *d^ J^y>y^^d^d^ d-^ l> V^£ d"^d^^- 

^ V d-^d ^ £- d> f > Zl y 1 f v 1 jy <Zl d/^< y^d J ^dd? ^ *f dd “d^ 

-Ml to l >Vy 1 d> d^ 0" ^ ^>d tlD^ W 1 d^ 4 1 df^lVy ^ 1 

^(Jr/ i iXf ^L^ f ^d^y ^d"L Z^> y jLS ) $£}J'\fi\3^J: 

^ d^ r-di d^ jJ Sy» USj^-y ^ 

d i J// yf d^ jj/Z. y 1 d j d" - ^ bf ^ lyU *=- Jv^ Z^y^d^j j 

'Kif d^i J d -^y. yy^%L> 4_ ji l Xijx-*/ jftff. fyt_ d t? 1 

/ til L£ Jl ■ tf l^y^/lii *S/h zl J^d^Vdd di'd&T 

Jjc:^ dl^L? ^ dy^ j£\J*-<z- \$j £ ejLJ d^ t S l/ ( -^T 'Oor d^ 

Sf d^Cy? byb^j d^y L>(Trajedory) j&s-Cf J^l b 

d"t* y \J^$jf * tfy y^-Xl zl Z^ d^y d"Zl i? lyi^ f ly^d^Hp 

^^t?*d^Z-^ydZ_- l/ ,_ l/ Mvy^^Aj-Zc. If tl^dv^d^^- d" , ^djy^' 
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<L A l Jl£ Z-x A A'JgV iKZ' Zi u* (£vlr 

*Z kJsJf yJ'jzJl U>‘j JjhJ^ 

ijZjtjfi JZ c/ 1 2Lif Z 

Z £ & -ZZf \Jt 1Z-J 

^ t)lj Z d—/*J \jf*) Ltf C> ^ Z J.mL£ ij^ 

uZ jjl l£ 

Uij U$ifu [ 0*^~ u£j t^Z ^ W 

Z (J/^c_vU-w I L yjJ > U (Jf * /JC Llfi PZU* tfj Jf Jl <L jA r -(ZjZ 
uf A J fj >>* ( Z yi/ijf £> sj^ <=- (Puii) 5T u£ S f l/A Jy 1 ^ 

-? 3 jLJ fcfyoyiXi/K ( 3 ^ J^c- v Jf ^ 

ji^iZ fZ^AZ f J(C 
Z if Jj J 7 *j l jZ ^ 3 ilZZcf J L ZK/yZ^ - \f&'//JZy/L 1 
dZ-C - w l j ia lt,> <7>yj -^- Ct ! Z J>7.ZZ S3 y Li“>y gT jyl 1 1 5 

t r ji cZ dj Z ^ >z U ^yv/^d^ J^Z dZ 1 Z 

Jk </* i^r !£* liV-^- h c-ri Jut Z* 

Z{jl£*(JZ jjtjjljj£ A 

i Al j r^llx^j yi ^i jST* j*I m .t f*j t j 1 *! ? j >- L i\ \&V*\ ^ . j- " j * T fff n. /* ) L. i 

V ■ w - - w y ■ w w- w/ w - | " / * ■ w - — j - r 

t/»-^ 3 ^ $*l£ ^ u&tSt' l £J&?\ 

6^ A Z- Z Jv (f J\f*j } I a^ff 1 (/jy^ JiyVy f 2l 

- ^ l / 1 / J^lj iL. J jA/ ij 

p^c/^" 4 ? ^ L?^Ut / UVv^f p^ dy 1 ^- 
> £}£*' ji i) r j& t* t/f Sd/^^ ^ df*i $ 1 /oy>^>>w£iUj 

^ IT If yV I ^ fT-yj c 3 j Zl }£y*}}z 1 l/^— J Jvj >t 

c,W j/ v-?- J#f f jfi/ 1 ^/ 

flf u u/Z. Z ZyVZo 

iji iJ *)/<£- J /^V J A r £-. \X\Jt J If wf J Z t/i u L*^u' I^l/ r Jy l 

(J"lZ ^A ( J— f J i /4 — gff Jlf ^ Jr>^ hS-^bitf 

>jf( Z Jk Z^if I 7 y J>v> I Z*l >; . f>v> -fVJ jl y J 

'A<^— i)M Z j yiA^ji ^jr'j W jCfc^t d^r “P? y* ifZ^ ii l/ ( dr -i ^ 

^ ir if j? y lfe#l> J£^Z ci 7^ J I' Zifyjw l? 17 * 

jy ^Tun/A f- J^ji; jyt cZ^ 

Z JjyAZlj Oij'J'i-tf Z—£ JA* J' 

is&^L 0 % y^u ^"/(/ijjj Lyi-£- 
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j£-^yl sJi^U JL/^-a^^L XX{/jhX^ CC^L (J 

— fcrj* ^ y i tfl yf } {Jx U 0/^* ^ ^ ^ tjU* I tX 

bjL t^l JajIv L- \j I <£_ Z/jf (Z iit'VJ 

XjJ’S/a^ bsrJvitii. /^i)j 3^^y/iA 

(I»?fc»LJ b^vj^ 

0^4 * wt>f IfV wU *£- i^-C^s^ <^y *tV Kyl£ ^ ( J'L? 

^ jy J ^ y jw«/i J'V *=- £w*v -/”Uj ^ u I- i^vi/jsg t_/i 

JUj^ y 1 I tf>f Z ty^C^ J jC y l/*t <L- ty^ 

t/ij^t^jj ji ijir £, fy 

ChT^I^ 1 * ^ 1.^ C^I^VO^C— 

-jt 2 L/Jl> Jy iJU^ii fcK 

tJuS J.K 

A- \fW 7 ^^yUl?wiJ &\ ;i\ £L$ ^ jijA j Zl 

[}[?> £ U ji 4~y i ^0 -(/*£ ijtf j*\&s J*j f *7 ^ b i? 

*' X' L? L/y L> _/■ ^ | j ^_/^_. X) — _£_ _ |t>7 *- ■ XjX^X i ]j L 'X= ■ ** J j (7 4 | jyj 

*£■ j^Uy 1 (-ifi— l? i wLP' 1 
l/O* ly , £jjf*'i^yf L-A jZ&JXx^z cX dtfZl JUj^^jyjfJ 
iT Ui l/^Uy^- Jf U<£H i li - (Sjf i)V l-Ti jf/r iji y/^jf £l 

-/ Z ^ ;££ > u 

^ ff cZ c^ 1 ^* (/^t 35 * (i./^* /} ^U] Z* ^ 'ifZkj yfv U -<£1 JtK je L- 

j'ijXhXji&yz 

lTZi> tf'i cJ* ^ i;y jj <L U Urk-- ^ Urc^i 

^y}jj}\J}^-\$j**AA ^i}~di ytf y ^ t*yj^ ^ b' 

£ k- STy r ^ Jishj 1 pj\# L~£ Z—J jf/y ^J^XL o^'-^±£\JX 

Z^y J^tS^ 

iXu r ^y^.yi^^ Ju^^y tjx 

”4^ if" f 

yiv c^7^ZfZ r fy Jui^ c^U^y >yi3^# 1950 

wi5> v r,7J ^ ^i^y i£/J jj J C ( Z/ jy -*c_ ^y i ^ ^ I/I 

Jlfc" X^L^y4 y Jt *c/V^ i>^y^V>y i^y^i^ijZ^ 
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j£sfje uy>^Xl {£- $ 

- L? IT T J Jf?"" l d' ( / t—J iS \J* M 

£ 0^ f 7iJ. ijj \} j'£ s;LJ \Jj ^ Ljfi- J jy £v h) jys l—J'IJU 

j i^' (/I |j£ Jjj^ Jvjj ^ 1 1? fvu J/ 

y^V ^ lr *dv£- S TtFi ZsTv ,«* JSL /: t 3 Em*'-/ *> >*> ^ >v*j 

cA/ 6^A^i J? d * i ilfjhj/-j£\ ^c-fa j// ut* tX-Ait i 

Jl>4« 

c/lr TXl_ j U c/ IT*! j I?yr 4? iW-v 

■~lUl loi^iUfl jU^j^ -i? P^sXi^_.K 

£ iT^ ^ ~ 1 si 7^/ ^ 

L0^d7^ - lX^-lf K \S jL-j* *L-if yjl eX 1 
“(/uT ^ Lf lX !?> &?j* } d> (Micro)/*** 

^ ^ (jf? L- Lj*f J 7^1 f'iXjt-* jZjJrs^Z) 

j Jby< -^_ fc)(/V J" jy jUj Ji^i^ i^fcj Z-k z_7 \£ &t \j> 

% wtojJ ^Uy* t/** i^* If \f\ cX -i £* Z- iS/^~U^ 6 k i/'vi c£V l) 

-4^ z*js*!j?ijlj tfjj&l ijisb OL . 1 yjO^J 

"Uj Z-rK Z. ij^ 5 * (ji £_ Zf—jb'J* U 

tX /r j? ij? t l£t> l p-?u^ iji ijj>* ^5jZi ijo 
4^ ^ l^f L* ^ u^ * 1 90Oy^*y-4^ > b- Li tli 

i« I? Ji y </f Ji»U^ Zl Lj*^ J j te jt <^A <L- ui ii 

Jo L- fc- — i/n^Ivj L- >^jXJ & ^ ch 4 1 1 d ^ 

^ Jy l/ -VlX >j j & ^ T //^i 

t/f Z— ip j c(* J J jf - 1‘ c^L d/trl'O iJ^jyt ^ fa ^ 

— I? Li iJjt^i/^iiOli tX X- wTi IS&vIy ^1 

\J^'jE^-C^ L-Oil—lV "blowofTii^L 4^. J ^ 

&£-$L-ijrfdf/L-\yj Jl^yXii i>^j*fl^^ljjl Jk (Xl^ 

-■■■ x/^'fa tjL>-i^ 
^ 0 fj^ L - J T 'UK y |X*-5 L^X“uJ? I? f Vi* ^ U^i? - l£ 

Jf tXu^ 

w£l C b^" c/^*^ 1 1 ) (Xj^ >Xj j3 f J L yj/^ ,/d^ |^lX r ^ lX JyU£* tXd ^L* 
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Jk i ^ L £ &A7 J sjX Jjf AJfr £T t 
Lf(J i?iJl oV/ b *X* <L ^ y i-/.*l* ^ fer t*j*$s£ i yjyw 

jii £ 6^/6 A t tJ t?i- -\fi) 

S\Jl <y ^ ^ ^ 

ki^ y / j L> Ju*yjl y£ b C "(j? Lb c/ y J £^l Ju* t a^- 

I £TAn Cl BjC-i tXl i kf ~tj£. — ifty \J A J UV 

Jv Ifc^lj <L tf^y > Jr v A Jtf-4- tof - ^ X S^A Jb A \» 

-£ ^ A ^ ^ j/.fa JP£ 

k_Xl lTl/^H^ ^ lML Zl 

cfi jj^ L * fajy ^\X ) f Lfr j£ -£- &£ iJViJ^ § *jC Jyy 

u% f"£ t/* Jx>^? k-Xi jfjl 0Tb (X ^*v ^ (£*llA t/i 1^ ?jp [A r J i£ 4* C - Zl 
\jf z— j if Lf^Zl JL jjTjL *L- ^UA c^ jwIJ^j -^/T JA 

y ^ fert £- y* Jtjl ^ (jl £* \J i ijT »j Ji #jl iJVt /i* £^?- &rXr 
<*A I ay 1 1/wU Jy L Jlfi/I * ^ (f \£\J?>J fcZ — r; ;j£j^Ck l> 

JA ^ujA>y e^ _ ii* 

j f^/i fy_ £*^$± li v i . jtti i E. *ifr j ^ifT / j fjiilfctfftyT — ^ (lb I 

W ' w ' ■*- *- T - W - w /«* — w; V w- 1 v w w ■- ’ | — — w — 

Tyf t^ S>vL tfi J?4- £ LA/ywi; ^J/A j>£l J> 

L/ x j_b ji;^ jci j/-.,jj? L4 ^u;A" 

u ^cJ [ A £ f^<L J\ J? U J^y wiy ^Jf ->^£ £ ijfyLtf 

^ L $*£-<£ / £y. v- d \( A J" c^AJj l£ 

A A t A t HriX# u^4- A A ^ Ji^^li -^t Ji/J^ 

I A>AXl A J 45 k j ^ Js A 1 

t fji y u £ J) £yt £ . AX^iX 7a£ j \}j Jij izAjj \ jf'S £ «, £^* 
J 1 £ ) \jt £\e [$) ij*t £{f< £ u l -i- j ^ f? j l -£ i u*f* J^Jf\ ^ i£-£^ 


Jfj a jj i}/ c<< X ^ *J/*£\f' \$f\&A) J jk>}/£ J*3 

*ajj 6>jX\ Xtt/yfr A tA) J^aji;^ 1 AlA 1 A ft ^ 

ijf\ tj^k-Jy^tX t ^Jjjf£tf^G—\Ji£i2*bj\$}j& 

1 j. JwJ tfy jj ^ A/c- v[L i/ if 20 jXXI (vl^ ^>r 

(/* t l Zl ki/> (Relative) o '>> (/>!£ [}/£^f f v L?> 

AjA 1 y^A 3 / A i/A" 
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^ ^(Accrete) 

ik. <^_ ^jy^tXrL^- Jj' C'Hy -£. 

tLwjjs 

^)>U>jljJvUsj^Wj'."taJ^ l vj | '& ijf fC" y£ i ^jy e Su^ i 'U- t^wl 

-jfj&ljplf 

irfjttf <C{f^\f -j^o- ^A'4- £ J* ; LJ’SiS/^* 

t** jT* MvJfvU JjOs-^y frU£>t?> {/c/^ 
>^1 b b^ tfbiy y£^U f mv j/ V2k y£ tJjl yiu^ liter - 1 t (J*j ill) 

\jjt JL* y^lr $z4-£ U^y 0A> & -f- civC* (^?!L yffcy 

i/f l/>' ^ A-tf ^l/v L y A*~Ul Sa t v> ( v> ! nJi/'il J j?Kl. £ 

jTi^_ j2 u»>£-Zl Jv^^j Hf^ifyC£ /^wZl^lfwfc* U> 

** ifi/* Uf i .JI& C^AA j^vi^hL i i ^ :lU^ 

/r h w-* ~£_ (3 If cfe ^ J>,c* <^y yC?^- vU Zl J-5 f 
y/J^j y Z-v> fvi £vr-> Urc^j yfi ^ if fvji YZ£ ijr jmUZI y^ j y^/Ay yAy 
fiJ^i ifj f Jrf (Jl v I L £b U* lJ U L if Zl 

y j j b ^y^Ojiyby JlvMytfbj* l^yZ t w J/Z- Z^. is Z- y^ vjl £,vr-Zl 
t lT* _ w- t* If &% yC^i £■ *L_ Sb ^ mv 1 1& Zl f 

iJU^tZr^ vl£ (Jllfy? Jjy/- v-?y Jj# 1 ISv J t HelJopause 

yH - If f Jtf lA» y£ * 1 ^ Vi/^ yC^J^Zl ^ l£ c5j i^J Zl 

Q\$f M Jb o J v> ^ yi^ J ^j yC |J^* L& v^ J Aifyt* **<& Zl 

bv CcJkOw J? ^ J^y>? y^/vy C^yK^f IV 

b/j & r r^if' j^jv -l ^ 

:jv 

(Fallobian yJ^t ^y v>Zl J 
M L/y U y£ ^ ./& 4S- L^ij £ f f yC i-x w^yCT fj/J*^ yC! Tubes) 

i_u jr 5/i- j^i> i*y cC^j i?)/i/ ] y ^-if c/>^ w >j j -(/ _£>‘ ^ 
y. Tc_ ju zl >j£ j(/? ij j? j£_ » j u iy^c~ £-/\j\ <z- \>j > j K^iJi-uy 
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~ i— \f 

/XX * Vj£ ^ ^ Lr 1 m 

Jjt'j ij Jj£ii i- -iX^S 'Jj f jlvUi dC 6*?i d 

/ X^S 346 1. Jt cJlf w| jt f 1979 

-iJf tjX/k 

ijt yC wl/T J Jj ( yfcyjQ ^ ,' lj &£}/ J" £/yr 

1- i)Jh 4-J j£ (jyut w^/2l wJi c~ yLfrU y iAf- J^u^yrU*' 

J i *Lrj jt * 1 634 its l y >>£ Jl>-jli^^ii y ^ j\/i 
X^Jv&Xc- f-^iV :U^4- (i5 1 Cjy (jt i^ytT 

X l / 1 \jfct-j l £ if>j 1 iSAl / Z^lA l? Jl? <L 0 &*** 

[A \aXjjU \jLX\fjt—j£S 1 fc5 /L* I 


^ J 1 -i? C- Jfcy^ j? t t/^tiOuj aj/tj^ 


ii z' 

\jy<L~ 


_yv. 


G< > 




0*0 QsU&¥Or*J’ttJ 

fcjy pjCJsjijb 1*^*1 s jZ 1 t^jsf ^^Tyl/^y \—X ^ J ( 5 ^ 

l^y(/j>; i/uV w>d f -L x ;£ I - u*tty uX 


-tftftij s>jJ?‘ ixX w i i£ j 

f cjh C^t y c/y aV M l^yji f ^ f yj f Jh d^/X d*j£ X/ f 

\yi}^')/.j X± J1 - djl>y I (l£t (r S"w <: bj July J JjC LV f£ dyjl 

t/> ^ ^ ^ C<: if'4—j XX Ji Lr- if‘^\ jy I Vc^ 

L//-dJi> Jcyij j i_>< i_tC if*Xuc$ ija y 


(J^ L^O^jy i—\f*'S\jX 

&&3J -L/f Z-JXlt ifj&i J ^ JA^I d^Od^ 

c^yj> fyy^ijdu^ if y^l fj eJ £ 1 z* ifX}^ 

I y P L JyUy^ Jlyy 'diydj tuG i- X 1u£*1 905 

-U L-0 U>) lT (i ( y 1 1! 's>/Qie- & L»j tfz i_ ‘\£L\s£- faj (jr) yl 4/" 


J 


J 
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3 jf ^ (ft i£ & i U&tsfJt S 

f~ ‘ iSZ'hVS—ftz^&d— 

0^'ff o'.&iifiii- J'i^j)l‘ijS^£/liJXy jj ! ijics l /‘i 

S>rf<2~‘&£ -*— f f K'cJtj'J '\~s£c~ I if f- C^Lvj fi— dk^ ,6 
c~ M' » \fj Off J i iC j/l L? l/i_ 

-jt£ 

(fr) 

I jt Js^i J^l )Jp^''\Js[-\Jl lL-i f teye-Dh 'iZ'fif I tf/Sf (lojyi J 

~£- F if iiji "ee-oh'^ w^y i 

U jc ig/i i ^ ^ i/^ s j L ^ l^ J ^ jp 

t-l r (. r J f "JVi(i/'l>:/ir^/i-. / ><l/lUr , ^/iJ*--i. 

<r^)-f- 

j j E? v J^T J,i 


www.iqbalkalmati.blogspof.com 


254 





J'jx fe > i- ji" 


( iy>< j ) 

*i-^T (jT*^ y~J>i (i L? L*y*(^ w-^ 
'yUb 4_yj <£l OiSif' /, Jij Jv^ i- 1 -' 1 1/* 

Jjj)l (ChuteJC & £-f ^ j}i\f is^vj <£- j U?4 ^ JU *(j L/ U 


(.ft Locw’s siillwdllJlj jb[j jjr. (j/" L? ^ (S^w-^ ;iy,> Jij Jt 4 ? 


*/- iulJ.y, r* 5 - j , 11 f 
- ' W*f 


■ ir ( ^ \J ** ^ v y 7^ 


JJA -L>* 

" * P ” 

Soi^^—c 4 i— y/tt y^-U'i vjt j 'J-* 'O-Ar 4 i j-'t- juuj^ 

seyjikij^jjtfyiy/ys 

-<s_ C^>f ^ "t? C-’(^ tSr u^“ J/^“ 

» j5i jjj y i Jt - yf y lr f \f'<L- sr ^wT^l/'^V 

•'-p* U-jf ^ i (ji -<£- U"»j J"" Cir'-'j* C£”^ i— i3 ZjJ^ ^ f 

l/^U t^uJlr ^'^.”'4-^^ L?-— ^ l/’iJ ££y <=- 

Lj{L4ifi-* Z-u> ?/</» c^-yr ^ .i/tf 1 ^ *//’ 
tA=4 Lfijr^wXl :/ £ y( <L <jC Ssl %Z 
^W. \/ j/l SV f \fc- <-j£ \d,Ah^ 


£-[?tyz 
**# *? 


iAi^ftssiJ/X lJ Ur'i- tyi _ Lj j-'lS'LJy/fJJ iJ^ [/y<^ i_ v£jJbJ Jjf li; 

fwiXi/ <£ \ji 
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J— 

j>\ *Xl jjI (/" I \i A*i l/I (i t^-i)l 

^ J'j' % tLtr ^ 0~ S 

-(S'-*"! 3% —f 1 L^lXijfX L /S j/ wl2 -lA 0 \fj jif j 

a/. t 1 ' lCI >,> i a/. X- \jt j u - J Q u $\Jt ( j'i 

_sW 

t-Tf iTjrij J^l JT( \J^J \ fc/jr's-* *vj 

wh^U? tU^» Itf 

(Inverse Square) £/ /* 

ttf jV &/* l£k;^ 

b^t> ^_V*J >l?'^l p^L^* J^J 85 .1/ 

l£ Ip/^ e-Z^-t/V w^5 i_ p£ (JUI^ 

- \Jl l V* s\r *— /** 5 0£- b<tm\ <f- a-/U w-tf V J'l? 

J* (*/? s^CjyJl J\j* *{Jt 2—i)j£ })£- &,jy 

w Ljk^/jTL ]S hjy'd^b* -2^ u^Z c- (jrL J - ( £,y^ 

7 ^ 7 « 

i_>r 2^ jX >) -<j£: ik}{J$(\J)j\r-ji) L \JfA iJ 7\jf If «k- / ^ li a/. 
<jij\yX}c~ }>4\jij'i?y'i- jZ X -ss^ijZ jit'cT &jr <£■ uy %- 
iJijt'X^- ifi tig i J&Xt i tjyu—j^ X^-- 

Ay>\ScX>s. if- a- iU^'o^ 1 ( ^ l/^uX ) J-tf ^ ^ lT'w' y 

i—j\ £- (Jwjr' V) * Uw£' L^US^li- pii*^ 

-^0^ if y f -W c7^7l>^ , L^"- 

i- (jj^i-!> Xif‘3^ 

- j" jl^ 1 ^ lix^-^ i-yl/i&J utf >JJ (/OjI l^I> ^c/j ^ t/f 
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if&ti'tfjjl/S ^ iV t) \Jl JU'f fjj f 

4? t £ <j\£ 

-Li; l/L.>U Jl ‘(j jt jt*o/y L? if if*h 

ifi j£y* i/iX fztjr-XiS for ^ 

Z!l yjlXj y/ jUf ) it f <i_y^7 ^ £_ 

-ZT li^ i^l, 

lL^L? ^ lT4- [ft & 

f'J't- Of? if- X -X 2— * ^ i^Hyj (j£ L Zl ^ 

L^yj Jy) IfiLt * ^^Cii w^C(4 2LU ^ i/wtf jtfjf 

/ (Imperlectapplicabi lity ) oi futW 

\J_i \f ^ Z—\e Z-J/li) H. if 1 /* f&l i}l' if if ti J 

(3^(J“ l^ J lf'S (jjlrt fjftff- i)\f -if <£-!/:« ^ i'-'t J&/I if 

f- )lj)jsi £J./ >y [Sj?' j* £•■ -c- Jf lfi_l/jw/JV (Jt fiS/l 

wT?Zl 4f c_ jyi; J*\ -czL.tisj^is&Cjty'ill' 

<Z—\<J^ vl<K i£_ I l/*^* kl3j (_/l -^Lv‘ iS^kl Ju L 1 -^ if" - l/ y^ 3 ISjjj 
Jr Jb </’ ^ 5 /* / (J*' 1 If J/ 5 1** if* £J l^ l/ - ^* 

J 1 -(/ (J ^ xf If (jlj CiV U^ 1 *J->l£l *£- zf- ZL- iff* ^'if. 

if Of’if l 1 f^Z j Ji tV Jjf JjIvj -“/* ff y r -,-> <J"Xj¥*)f j£* 
jiffiJr^zL t£.j )&\ \fift—A f- <s*£i (3 

fo'^ if d^if ifsj cTc^UU 1 ' 

f-jii? <ff~if 2-tsCyif sjy'yjl (nuts)jjJ>jl ^ 

if iL, f*l tfjf if cj/j <£- f^" iff- J& I {Jfj}\ l? /(, t/Lt* 

jftfiu jfj^ij^-^ffiy'ifi/iy^if^jxiz Sf/i-Jif? 

(hemlock) IVy^y L (foxglove)^ yjjf-tyi 
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-02 Z—fjb/c— Z — 

Ai^£'£^& if**/ kf'*-# z~fj& iav) O' 

'jfcf f f 0^-02 00* i_jW JJlJi if} 

wljftsS) fj^< 

if Ix/uj&Z—'is 0T 2-fe /u£ f iS/i/* Vb t-s# £— £— jin 

■ T m * 1 ? I i * * ** 

00/ tvlrt” 

0j&f>Jf l -O2 J—b Z~j J~ Jyi>J 6^0 f -02 Z-f^-00 

-oi z£ 

zLLzz^Z-xji ust o o' i £■ i* i o\rTJ£&” 

Z-0? ffis, j}\ Z — f\JfO\f\*f'-<i- JUlTu^yif 

0Jj JlfJ*l£—/trt-0f Z—Jj^J0J—s^j^-O 2 2—/ Ojz-2-% J02~ 
^ f ‘ul Z-\fj>i 2-f j& f .jTi jh> f -^- 3 Z~ 

- 

JoL. <!_/ j \f 0>% > [ h £ -<r-J LA-. jO&L. f” 

fji If Lf^/i -02 yrt <i — ^ /S -'■> l U* 

t*~ Jo ZZ t-jOf-ui zLo. i } [fJ'jitX i c_ <L- 0$Jof- j^‘T 

tie u>> t Jo <L- o&v O’ O' A 0 } J* ft -02 7— A o»ji if j > i u> j y 

-\jZ?£aOA‘^£-)z 

J^V< t/> 3* t\*Jt 

07o*-O { 2ff- LJmJi I j w!7 f-Z-Jjjj^f 

l 2_-'7 \J$lf) lie w 17^-1^ tfi- U (J^y 

!#"■ f J‘bJ~\J} JJZZ }?.<— i j. c/, /A l ‘{J? 2—} U£ ^ (Jj? 

*S w ** **** V 
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irA^Jfc (XJ? ^A\^c~ 

\jj£ 1 fi-Jb 

ijjl) •SSli'l (3 <i— ‘■A A ~0l (sC'iS*—jltl S fb-. iS >£> 

-\Jt J&c£ ] f-£- )£ Fiji'S {jZ f'~^~ 

j>\ - ji d'}? <=.. ‘ L T jUL jjL wTl” 

I lT oAc/'-^-ijA^jU ^ 

j!idt Of. ohpli* Jl^l l^f- 

-f- jjCj/y cJlr Tl^ 

tiAio - 1 f 1 -Jt jl)T if \S > ' c^" 

i/^i- f* 4? ** 6/^' ub tU l5? *(J ‘cf ''-C'i U\> ~£ 

A if j>> <J~ ^ S o r * j3 jV V J ji€ l&o-h-sTs 11 -^. tlA’UC -O- 

-J$j\>x of- ^ c- jV^p z -£- t*L» A\f'o>j) 
oAjj -£}* h s'- Z 3 A. A l‘U (ji 2^bA-£- t*t /* ?£—lf 

0)4 0% £^>/ Jf \jf 

_.k/Ij tUjl^ C_ 

tA\)A^j^A AAS T -Lf s' f If -A$? js i ^ JT /" LXl ^ (jJ 

_^>jrJ \jfad£\i\ iSAoaL. f-Jf tTiib. ^ >ji i_ t/ 

Aa. j£ jfvL i ^ v ^ i/iAu* 
£- A- d { -£- /s’ IlA bi fiAL. JA is ivf J/wf 
i_ f~o~j L~J \Jl Uj (jC >i) i i J" 

‘ A AA ■ J * l ‘~- ~J' JfiJr’-LJe/M W,m j'Vtf- jAitl jTl(/L <£ 

(J* o'SA'iyA \})l} g)A~J?'~A) <z-- [yS. 
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fcji&ueV GCf/uPJfj: 

£ £ &£ 1* fe ibsjt jfvtyy 

?Ur> * t—X £- ^ 

£s}£^h-C- 

JvjV <!—.S$dZ & ^*d^d^ 

£ J $ J)> f <Jiji\e 

fijt (fij iSdi-UZ s£j. -L/4 /ji/ji Jji j jji Z_ i/*_ 

-tf-fc/ 

i 

«s- <*L fe/iX L <s_ ^>1 fcfUj |^t^tr f" 

wCl(j^ c/k- V'JztX-JL l£>{\J^(#£ (jfjjsjiJl £££/ 
/vvV'/^uU ji fi-JL £ c/‘L f' 

£$>£ iZ*h ^ -2—\J^ ft £ tihji S u^t?' \j£‘ £ \j\£f (£ 

‘£j ££ ’-L-\k jUl/tf^- d dir "j>\ LJ*d%ftn \Jt 

S d> d~ dt" f)j w^/j *-£- £ i>)k£ d ( 

Z_ U d Iw^ Z— ^ d”^ uffijf'yi ^ 

(3*l U^w* (id wI^'JL'x -iUd^ Li Vd- dlrf^i jjI>” 

-<£_ i~if j* kj/ti s^twyji fc,i& j££j {jJkJ'&i'. tz~ \j y t_r (_£ >jf -df 

jijji [£y^£ z£j^ ir 7 d j ' ./ jIj? j£\s £ ^.dd* >* if 

f [j’jjft kt £? ~\j! £jbi£)j\>£ d*b^t £&£ £ £" £ 

i t/d. y*"‘[S£ Ts » ^-’tSy’Q di> di'»jlf\jj ) £ £ ' 

-<Ji l ?■&£. *££ j}/? S£^ 

£? <£>v t> z_W ^ / ^j} i d df jjj c<< 

<~ £ d*H Jift—j'V' :t£ Zd i"JjL -Z-tf r 
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** 7 t ¥ T 

T ^ y If ** 

y tjir •*£} S J,J &?* ~\J* 

id" di 

(Jjvl?' l£t Wi/il Zl <L J^” 

j> i i-pX d* L? :t r Ji> _ i/ Ijj d- 

(J^yjj ^ f* Jfjy (jfj J'L ^ ^ylfi (/v 

yjl jjjf h ?dT dir <=- ^ i- U^-Uj! ^ 

JL Jhi ^-Z-f r<J^\jJ\J^ ijy‘j£~j\(itJj}\3j& Z—yi£j )/<C~ d* 

dir l 


, ij _■ ‘T f* . i -.-“ r*^ . _ 

U £?v \J^ 's~2 r U~ U U -UJ 


.> , ^ . i* r f j i*» i , 

■ - ^ 


^ ^ fl . , /&* f 


$j£',ai£. J, i* U* U~ Oy* l^yjJ l 

di^ »*>•*• -d? d- dir i ^ d 1 fJui J j) ^ rJ> ^ Jy 

-^(Ji\^i; U’fdU J‘£-£-j)fc-Siis>i”‘Jt2£ 

i v ? ** ** r- *?** l ? r *• < 

dlrTj?j£- 

~\Jt 2^ 5 / j/lyr'd 1 “Uj O^d- JU"--£- li-tf 

fs d^ d* dT J itfiSr -VJd ^V 1 - U? L3/& 

Cf.^jTL i\^ i^J’/z J: \Jt i^j/djyd- 

t-T/w di UfOrL# L4J-&. i d£ cJ Jl/d^ f- 


j£(* tfc^d? -Z-/< 2t O^Jd^lf ddji Jylr ^yd-X” 

-d; 2L LJsfru Jf&Je it jC t/L dT £-/ 
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y^- Jl> lib Slll^/Ld? 

/4 2^1 dt* I (J-^ ^2^ Jttf'vlM 

** ? •* ** w 

faj \jti bi ^\J^f 6 Ijy (j/ — I ^-dT <z£ Jjhr'L^ JU 

-jfL-A t/^ jyr 

\J~-Lr r^J^wt^/7 <- ^ 0^ L c 1/^ dir T tfddy y jC^JuO^ 

d^(£ d? ^->f ^ w ^lfi-lf UiC^^c^trT li? bs cl, £zS\J& C|jr 

JUX <L~ t£~j ) d? 2Ld J i_U wff// jT^ff 

d* Xjjy'A- JU Id? jU^ i—ft 2^ A 

dp jH d*-^ i£}J\s£- Kc3(l?^ d* 


,1/ it r.i. 


... . i.ii * <in 

y/ ^ rf/ r ^i* / ^ 


ru^j 

v ff / ^ 

¥ 


r* J 


yi i j iaf i I ^ 


'X' 


-^f- c£.£ j* 1 

*J/ , ^\^?j>'c- tv J&\ /£; / i^'-dl i>; 6 $-& / ty” 
-dlrTu^^ Ji/’-JiJU (jj&jls*jjj £jfjc/lrT 

y^t \Jl (Jl rTsjl \Jj’j'\ Jy! tJ \Jr^<J^ $ 'if^ 

dfotb/jZ (Jlr <—s-'i)J)Jj>L t S&ftD-iZ- (JjO££ Jlt'C/* \J& 

j£ i/byiy'j J jH -<£_ Oi j> £yjt c/~~<- 


-liflf L’lf \JS \Jl iL w3U?il„ 
' ^ u^4- -^>1^^” 

l \jj\y**iL. \jtj$'^j'u£*£. d) \jj& 

T * 

^ i_ j?h)/\$^\J^ \fu** lD"<L i-d)^ ijh}i£ ijK) J±\s ~£L- 

jt t wj -/ >Z Jt>-dT f u ^iii> w* u*uc jy^u o~ f 

dp ^ ^ (id* cT* ) JCung Bushmeri dl 1 ^ 
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a) (3 rtS/dfi l (jJ/j? ‘c-&J 

? ScJl-Ul 1% (j/jlr f ^5-yT (J> 

J^ ( iTiJ^JEr_£- Jts \f' ^ i£\s /- & ■? 

-2- fljl 

-/ £Llk t*y j j Jy/ It J^lr T :<£_> s£ Jf /<—/)> i-fl 


d< Sif'U $> Jijb^j ijfcfy&ij* JMj J) zL/ftjOfi 
~t/T 4_ife j'Ufi ty ■>_(/’" Jyj t tV; jp iL Zl tX^j^iyr - 

/'hi' PiJ^’ \jkn///yi \jf d i} ///'</ Jt^U o-' | y eU (J ij 1 

Z-x^u w/ ?i«! £/C* y ij r Z_l? jf [Al; (_? y l=/L (f (Jyf » 

f> Jjfu'3 fy , -uf ti Vil U?'^Z u^/ru/- 'd& i * -ur 

^ ^ -'c-. oj&'iibb t/<0— z/j f* l5 

2-f/»f$ C^k j5c^ G'wl l/ 1 l/ 1 




<c/i i_j< £ JVU LXl (jy/ / Uj ji J 

liT C<j< */ — -i"*" <=- ftZl 00 S A 'J~ iJ\jj/\S (HcraionJlJ^^ 

tfjb/i L~<i_ 

jlt/jl L. \J* \ja M jlAk^l /^l jj (/" j/ I jOU/” y> ( l/ijSi 

s iJfl'L- j//ijjt (Jti , $&<£- \J^jjb/L 1 (j)trVj 

(/£?.? J ii ij*-' d* i^*y f«£ i_ wci jfc^ 

J 1 ! *zs))jlf~-{/\5 i J \*A /- cJlr J/jficL- Jlif (3 l/IjJ ‘Jy y^Zll 

* *f " ^ 

C/y^U l/ 1 -*!? ‘*-i if ”(4 I-Zj^ 1 Lji J -1 
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jCt U'l./i Lv^jjy Sc£j 

£- \J iJ f}?.) tfl _ L# *IW lX lT 

ijC't^L \ji £— utt } d*^ A t U~ 

l& ~{fj £-!j tb <$ —. rfyjitzJtf i_ s37iJi}J, 

Vj \£}/j j > I ( ‘jb^iil (^1 j^£j (iit- T ji (JlV (jf /*Jf 


tS- J \'f/A >jl 6t s O f -s<^j>/; iJLrfr* fcjJj <C jj) c~^ IzOj L/ f 

,1/ttwlj/ 
* * 

!<*? __c-j >=^< U^\ £- -y^iT 1 o^ 1 <£- Ju 

l Cyj jL-jjiLb i_U /> 6 'J > ' £- Jc ^£01# i Jc{/b£ 

J>*U : J >r Jy 1 U yU'£wXi UVi J^Jl' 2,50oJy L?-t£ JI* iJjf Jiyj 

£ jy.ii f ^ty ( ?* ^ >l i ^i t? jih /v £ iy £ ^ ; ii* - 1 1 ^ r ?> jw 

w-i, ' ; ■ w v, ^ - ; w ^ " ' ~ — ^ - T " w " w " - w~~ w/ — ■ y 

k_ {£ ^ o& I# J> 2 - b<£ji€*\j>z,\\J'Q\> -\£ 

u$ tyj i u^r utvig Uj ii- (jy^wU-^y w Xu^d^J' 

-i/fji' —Ci lAirifiJs i/iC- hijy'd’A i/j ‘1 — /i j? 


t+ T “ ‘ 

-t£ Cosmos / Chaos j" -i* J>i U~ ^ ^ A: — iC* 1 l/I 

ay^A^ipjty^icu Y«rji^ Stoic# fjjct£ 

si Ji\ \J 3^ Chaos— iy Chaosi^.^*^' lJl> ^.A (Jlf'*'! (^ 

(0 L- jUjI Jlj i->r Ijg ( [ftJA ^ J\s <L- ijj) 

fCo^j b'/d^ t* ji chaos i^c tiiiJoy t-yj 

c- jis^ 1 ji^y wy^tiy t (3 j^ 

liiUi 6 ^ /k i>£ jy^ u ji uyi ijbiJtC- ‘o'Jfi 6 >^ o^" 
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jL^rl 6 f jw jfL 

mv i if i /Wuo 

-lUf CDsmo^ljywi' J /iJ’^ 1 St IjiJ 

0*“-^ l '^~ iTCftf * if* Sfi* 0^ 

l (^L /4 l &&>Jh iS‘ U~ 0V J sW jjL fh» Jfltfi 

lT jly V-^i Uififc O s jf(-*£- -f/ 1 fv 

cZ< £— j5 j^(jL>^‘( (Ju£ vji if (Ti- i/ ( 

c^f. o/’^z } ?‘>\ £- J 1 ^ O 11 - 5 J f -<i jb- 

/jlyflfl Jlf 1.^-1 / J'P'sjIJc^ ^Ijv »jU 

t/ ( C>0 Ir^C J^lA o'b'Vh ^—b c- yL^fZl 

ijiy li^ 1 (Jr’jy i^y^jf Z_ K * ■?* S 

0*/ t^iJU L u£& r_UC^Kt^ j£ If" 
jU^ (J^ ^ Cy^lf (Jj£ yjlyrl. ji •^U** U^lA 

if jldl(^l?*y <£ J^U u^'J ^ ^ 

<£. Jj£- £_ [ r'l ‘life (J^ ? *_ jVb wc i/ J Ll yjl *J0 T-^_ if 

^Cq)P 

-{jJlU £<-;7. JA\ WV-i- J'W) Uyi 

i_lj '-j&)J* > -£- Jj' J\'}\ lS if‘ ijf £_ If ) fcS^ l? wl ifc 

(fW tJV-^ jf/$ J/lt/^y* &y r lTU ^ uyi 

/ jyy^ tf-wy_ jjf c^jAw;f-tf Cf/ jd&t .=^lX;iy>W 
<£l wcij? if juyi tjf flf l^~ 

Jt^i ^Ujy Jf / J; ^jjy' (3i> y ji uy i -£-s U-^^-Z -& u’A S" ‘f/ 
L^y^jL \J^ J>'l/y i_lc if Jl^l ^L Zl 

i>U* A^yji \fk?jf {Jyc^- ~[f‘3 u iftifab >slfi iS‘ iSu?%t i 

/ i- if / oA £- o>7.t^}\5\ r ~£- <L <L 
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j\$ (ij J/V iSd's l f 6> 

j, i j '\jpXffyt j > ■« jlSi ‘ti/i 

i»i£>i c £/ ijiT l^jjlryjv-ji jyu ^L-*^ 
t//uC- T y (JX U<=_ C<< w TcL <£ i L? j^f\ Jit 

»&>i — (f i s^ir* i / t jyjj \j~j £- 1 (jty jji taJj >/£~ 

^ f <Jiij j$ C^yr-l? Ir If t/jp- 

ljAj s)Jb{ V jTi ^ i/v 

l_T^U <jt/y f?}f V* U$ ijb) 1 

tS^btU S *JO if J~ ‘S'L Lf fr-'J 9J)X £- B,v (3/ 

\^ / \s)*^j3 <£- u & f Jfi 4 j ^? 

c£-u 

t 

£_.* ^V’>7’ 0^0 tj r? J) 1 iJ'C'iM u Jtp-^—yy 1 

*,AL L % (jUT^ta/ll (Jy ^Jr^rV </w y Ju ^ 

Ji /e. j/i u i jyi; _b* j5^ c-uif 

£ e^JU^ln*. >ji^_ Ir/ '£\»£&f. (?i^_ /ii^i/i i/yTls' Uj lTU 

^ (J^>><f Jlf' 1 
j/_i3^//>u y tif Ij ;yf/ JuZlt/i/aJtf i/t/ 

i/u^ ^-lf (X t/V L? j i— |^/ Lsff- Jlf J'Jft* ijt \J\ jijls» 

~4^_ 

M *• 

ij^^jy^l/i/ijh))!!. S^/Jt-^ooir 6ocw il£ < (ji ^ jlJ I 

tD-JL^-C u*i)£ ;>> USlS jf!).A‘3L?/i c^sfC-if , ijo^ipi 
t/» iff* if'/^: * ft 1 — ilJti ^ Ot JJ i o 11 ^- lW 

L.fvtffjA i-i/l i/yjy wi)/^ 

j y^^ o" ~ Uj ^ fe"//* jj) Ujv/Jy ^y<L u^ 1 -^- 
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tL jt-c- jic jf i 

J M -<£. l/k 

£,fyr yj>b (jy*L* (jcy b_,Li£i jT Surf (/^" 

jU wi?' S" Jy tTc£''tjOjlwci/Jylrt Lf‘i_ i <L-^b 

-l? bC 

j\£~$Jk ifji G-uWst/z u^c/u^ ji# 

l/\=- 1^ y 1 lr->U -1/ l)ij^y i 

L- Ji-tfS if ff ifetfbjy' J? <L t/'/f- r if /-£ ^ w> 

L^lT-^ tlf^ 

£l L J-fijf*uiA SuXis L Jb fsjj'i/i t}i 

Scfi&ui Mb i_y ^if f-X~xx f ifi » -<l~ trlf 

(Isosceles) | $>b* f * 'X" -f >3 -Wi J-* 

/J_ ^ i*y yji i>y <=_ ^ -l£ 2-jf ^sLf <l.ji; ^c ^rn Jd-£ 

<L-> 7\SX~>^ ^ l->d* y b**£- b~ Stourbridge d“ * 1 663^- c/j£ <— iS I 

Jij Wiwi) I^JVlX- ITc/jc Jy L*- a y^t h J 
b f S f\f S f^f 'SJff\ /ij) try j d_ 

Ja ytkL-fji&iSsP J>Ji ji 

jf^L) & \ySi iJ^L (/l/l^ j& jft/ (jl <L J/Slf, i- 

$ ‘-Ij WfJu/*L f j/j* 

c_ ji j3j^^jj<c y 'jyjf’iS x^cf-f jt iff) b)b-u[ 
vk)<L-f Z—Ij) i_ \J\g/J\£ \J y $i\jt */brL- <J\-fiyi 
pU \,}j^ ^ fb- ^XXj) f.) X 

X. quarks ^L/J C jjI Ajy w. (Jj- ^ ( X) f {J^A-C 

1^*1 jjLv£_ jljy iSffx tj* L ^ 1 ^ bf U~ *— j \ 
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I jjK jy" l? lb: l/T<L jiLVj / I vj 
<L § (J ^ I & US JfL Jfi 1 

-Jy£ (3c/^ui? iJl lAr^ji' j$fyy J If yj jjt? U/ 
(.4 ‘Is-U U ’ ' Jj Avf f - (>V ^ ^ J • &' J ^ ^ 

j \f ri j ^ f $ . s<S i— ■ ' i^ 1 Jilt*' 

Jl y ~'S* »jIJ \J^ iS J&j sJa o-*' i 

uci_ c*-jjt/ 

£<oj| 1 1 w3j (* ^ j—y a jv i)u £_j Jy 

jli>jHjy \Ji\<z- &/Q l/ 1 yJy <2*Ji/* b) J '$f\Jr 

fu'$/7ij7£xs!t]i£\*/\j j £[t>/l} U»i-(A£cA/ 1 -Jk 

' -* SWjUjI if *&* 

i/i/“S '{f's j^K. —vl* JJ » 

f\J\»}£. o^J tsJZ f\? \f Jl/j 

-t^jb-^y^irL' (J"ii Xs^i?iJ 

(Jt&l ^1 fJ**J?f ») -L?ylf $.jj)\ w^>J |T J^fcl fcf 

\5/i (Jjjfjj <L l/ ( - tC/i- UJf^ wtf C_ J? 

jiyi jfil 0 jyVjrji JU-sC/" \fhjf. y bt// 

£_ f i— ysjj i i-vi yl _ /jj jTi Jir'i s' <=, jyi; 

Jr |/ <L_ (^T* Jbj-'XjjDj yjl ^ *jTi S” Uj (jf, w/j |/ Jty W 

>ji> t ‘iztjyS Q iJQ e—\ jj \J^ . l)j£ i)|j (£_Uj (jr^yf 

(ji i \J?by <-(/** C~jJ"^)V Tj? L{f <L>? 

<=- J$\<J , ~j/\ & if Jr i_ t/l-l/ 0/ C^c yj^V yii - l/? 
<7- y>^ J- jf Jyjy I^l/I L tf- 5>^ 
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U kS-'U?*^^ rf—/ 1 jlrf^^T 

i}<Ml jt)A iA 2— St j^J (Jj (J" j 2— l/ 1 

-2—yi&C / Cl? L> JbC {fifj £. 1 c^ 1 

J?\s£- \J»&h Utf j/ »j l j ejU* U" j>L t/l t f i=- (J^J i/ 1 
iJU* IfV&yl )?•)?£- i£,l > ijL %- i_ (J'l y: Uj ijjvyi? 

if^ li/^- \jr'^ji\ff i}*mI 

Jl)\e w^-;L w^ij^ <-£} aJ ljl£ UCT^ b* (jVj 5&yf 

^.Vy V cCu/i^./ LTtjj^Jsi-uC^ 

L i/l^ f»wfc/Ldr-ju#Utf_y? 

f, -kCc^ ^ ^ if r^r^' c^ift/^ 


i i^*[ ^ * >*? f , r*i . rT /" ini V r 4 ' fi* Ir - c^i 

ivV' ^y * 'r"p^j*vi to y*t BP / ' ^y j y j*tu 

^sf f^*t wJrf <L_ U^-U I yl^l /•£■ / 1 

tf jtSifbli U r *^' ‘d?Lf~S { jy ~\f b-A £- ij 6->a^/ t JWi 
yfcCd^ c- Ujarj> i_ l/< -uf / jV>' ji £J <L jl /ii/y ^ 
/ jKf^Ob £_J i_ j/1 lifLu (J^Ll (y^ {j^}/^ t y vj^ (j? yj) '(J; 

b T 1? L if #l£ l/"^ \J" /£$ £ /if \S* d% 


uri <L_ i/f i_ ij <jcjj i ju> y Ji £-*<£- j> 3 jCb^t 

t/uC <L* Vj i^y / if 6*/ (3^ wJi>< » 

if u*yi Jtoji ^/yuval 'tS/4\ Jr if L. i; t/u X i/s 
J<1 /^ ifyi :<i_ (j^y^ “f J t’ lKJ^ 

jjvi? ij/* Jf^zl jy /fe-tfifjitJe/i- ^y b* 


_tP Lbs 
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ijC H ijjcty ^ c / } J*i <C- * 

♦ *T m " I w 

J^J/OjIzLuitfV il> £ t 'jh 
jh ly \ji[A. % J/i lT a 1 (J'V 

_Zi 4* sj 1 1 j£\s-tC- ijs (Jvr^ ^ 4 4 ).• 

~*L\£ Jl/'(3r 

V J^rU 1 H® < J'tf'w ^ UVV i- 1> iT 1 1/ 7 

y y)l -f- 4, if I t-iUZl i/ljt 

J>(/! ^LZliLy^iTy 'i^t_4yl 

uOk j&f j/ Jj Hu^Ji ‘L>[04i7c^ <L l^-'V'!/’ 1 c<< i_ 

Jbi-f ~ L- 0^ -f* 1 >S J'jtoi <4"ZL t/lwJy - ’ 

“-t>w (/‘vlr j/V Jig JyJ> y few 1/^/2; 
js’ZZ /,<! J'f jcy ^s’^y^’ -* *1 if* uyi 4 yw 41 

4c^< In j^j/ (ji L W *=3 j 4 - <-* 

W »->-«( ^ l/^l J^>-£^<d — L? 

lyr jy*’ ^ d—rt H. Jlj <L. u J^\j^ JjL 4 iyZl !k -ZL Z-Z 
Zl f J450jf V L(Z><4/Z_ i &~;f. ejfijjQ/llsS 

jT tryj^i w^yC^tjij^ i3^> Sl/i? ^ ^-c/ 

<L- 4 -if? ‘fi -i jJ’Jfjfll \J^ 4 £ •/£*/ SifvJ' & ^ ~d£r 

c— j? l \$)?ly*)\jJ sjLJ \Sf od’jj_ \Jij\jLji) 44 U4y 

^l/Z_ ^ 4 4 d 1 4 ;& L L tfylWW 4 4 IvZl 

^l^^yr^.yv4 J>H 4- ( i/fL-? 1 (JlH’‘4_ li j ji 4 

44 4jj {Jr* t/J’iS 4.3 Jfhji L yl'l (jJ J Z-y^ i<L* Jiy^ 

-J^/jy^yy. \J?<z— \J 33^ J* (J k— -I?*! Jyyjjjy^ZZ ^Ijy ly ZL Zl * livl 
Jl^lc^ Jy'i? LUCZl/ c /<=_ i^ 1 
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(/i— l e Z- I 

<*—**£ \jZ Zl Z£" wX^ -L? (tU t/ y 

JL Z-(f^~ r£~ ^ Ij 

i/l^v t\s?/*J\f£- 

j*tsj\ iZ—yj* fjLf t-i r tb wo> U e»f j i (»( i£ ^ 

w XJ'Jf^t t<z~j j\ ji 7^Ja J^L 
jr .0 S lit -t* d$\f'£ ?LJf \fj*f\ '$L.£ej£fMJ*J3L 
A)j \JsO0faA 
c- jTi_<£„ t}^>f (/‘Ur^i/^ 

A i—Ot Of c- C^fe ftfl / j/fy/ ijjti Si> i/Ijj! 

U} 0/A i-f'v isft-c- Jifi/i aA / "* i-X <=- f 
A u ijyvii/i ji <*A 

Aetna J)J Aj (A* -A- FI? if 

sij t f Ju--. ^ -0 ff /f A \£ t—)i) ffs 0^ bOllf 

j>*i£-Aj*\j')i<J^[ jbsjfr 0^&“ 

_&iA jjtt 

z/. f c tlslz- Al \J\ i3 i£ f f~ lf^ ' i-iTi tj t if~fll i 

i^/ty (Jir»j_ l/X_ AA f 

{JU- Jl/tTlA A(/>J 

- A” S^'d^u ti£y‘<zf/ jv iz. i t^J; (,/^UUk— If 

^ Abll'i/^L A <L 1^ f fijsS^f \j~f\£) 

/ l/*<£- A Ay i— yt~,£. f’L'jj A 

A A/0f s, cf‘‘^O' l ^ , £- J ^^ J : i lfiJ^Olii‘‘-ijf t/UO^lif 

^ A Su'i^i 1 0 \ff- c-\ ~<jf 

S\gyL- \J-f I l£ i 'W-J ^^fff f'CA’ Z- t Jf^J ijilfifjii A" - A 
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L fjt jfjt’J" 

bi£tf tJjjCjrjji \J?.jv" )J& £i & 

\f j Uy l/" j* yS ^ylr L fiC ll X Jt "" 

“ Y t ** ** 

fc 11 ^ C fcX (j£ ^ Xl/* iJ* ys^ ]J^0 

^ C?0vZ 1 ;<p / 

(J/bjV W"*lf (j£ £ jL ^ X l/U ^ L/f le&tf 

-£L 

i 

; wJ^ if</< ji dp 3 ii foisi-jfiL- J*-J i i 

i/virt zi )% <i— *c jji^ y i * ! -^-if 

s' ijA( ^ ^ )js JvL &g* <L/ /i/i_ i/ 1 - u> f'rtJigt- jr^ 

j £y‘lXj~ ttik^L »l^yjl(jAl ,,f ^l/ (/‘i- <J\ -X >? f' X 

%n -J 

ju*jj i/ ij^iA yy XXS lX <J~ } 2— U“Xi 4,> 

t* If lX=_ 

[$ tbSr'l (/" \jy^fj}s) J {fi-O'ifJ’ 

(A% iy V? j A»2_b i_r/ 2L£;iy tfU*r? 

y IVf t>C S^’X-X* X 

*Xl \J{ y Z—K yj/. (J^L t-l^ 1 U-^ J y -4- jLj 
<£. \^yiiC.L. \J)X\ji>i'yi’Jz if }\*-b>'/Sz fctfGik'jUijk'l 

u>y>0> '-jX/i -t Z~ic z_yf ui yzL yi ^oX~£- u* 6>^X 

/^<z— U } o (jyb L/~y y j Lf^X-cC ^- J, jX-c- G&d£ 

jji $ £*/. X '\jt 2—J'ijj? X i jj \J$) £~ \j\ jrf U 

&C-*Zl d 1 -^ jji ly yy^u-i ^ J>?j (/jv \jX' £- o^ 1 
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^ jfi f* l/jl ) ijZ LA > LClJi^cL- tT 

3-^* !/'*<*■ J-tf S)l \Jly\s 
(jA)< (3/^fJ-L^ cA >>M, c:A A- ( L/j^rJ^SJ <L_ (J'i-l i 

tDiftsreniail and Integral Calculus) *U> ( 

s^t ^ )£ slA' ^ A >! A A. c£ 

J( 4*^ L/U li/^" 1^ (_/“y l£j _ 1? t£*lf y'i/f^ij-) jhA tyx. Ay 1 

J 1/ C^y \JA ijt ^,1 ij’i ijtJ\ i£jj'lfj/ A ui/ly A L ‘ \JL * 1750 
a- \Jtz- ijijfr' iJ^t StjUjltf?' 

U~ tS»jf \i CL. 9$ A (/ ( 3i *f£ *s- *i— ^ A^A ^ 

J*s\i> i\j*~f\ ij£j^T<=_ j> (3^^'' 3 *2^ e- ifyA-ui 

-\f IktrSjiss 

\S*’J) 1 (Jj£ ‘ijlsf-iL. It fy^ 1 |JV b r (JjT./ 3*^ /^ \J^jM 

AAi ^ Af tjl cl- A A oA s AA ‘Lj (L- 1 A J*l^* 
Lik J tfffjj nj E/l* 

\J \ ^Ujf J?i ZL <Zl J^jJU ^ j {Jj£ 

Zj/_W l£i^ jeO r tf&itL 
Jt £- JUi^ /j! M-Ipjfc**** iiV lA^ 

lsPjj (X ^/ I Jr^ i— t/l-lP 
yf t (Ji^y 3 A ->^A 'ZS-H k— -fl-i JA A J)i A \jA A \Jt- ^J_(3 
‘‘-OAjiJyif.iiJyJ-, ty'Afii^J^ \Jjfcl”'.{jf <JS )?.) ^(JjLVj jli 

«?>' jyitfy J/ iAyA: lT^iji*^! \jA\jt-f\ £) 

/"w UL> iJJ)j/t \J~ Ji>il— \J\ L I lj/>l si J' 1 ~^jA 

A -i f\5 ij x LA A A J)l ^ lisUy c^jJiA^iS 2— A cL^by 
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O \s wAil r"Zl c^tv gJT ( v/ J-^ y 

t/yjs y> fc^/ 1 U~ fjjtJ' Ij V (/ g" 1 c/^ <7- JjJy y^r 

i_ jk i, jT^j^L t/i 

l'* t? 450ii— G^ ly g^ ( experimentalist) S' UVI <£*jf L — ^ C ^ 

IJ^I — ^ G^^" (3|; —'/^G^!: G 1 " 1^- 

y 1/ if y I i / 1 >—3 -G^y ^ g^ £- by 

yri (3?wTL ‘ J" Jidoii^v l^iy i_ g^ 1 

“ ** ? “ * 

ji)L//LUJijiG^/-/^'yr^i_G ri -^— lj?ii ' 5 

<-* *?.'<-* <-Ae^ &&£*=£{$/[ </*/>j*b {£ t >> 

jdi ji -i“/t^4 < > -C £ 

»U \J" U> lT (Infer) L-f.£ S U* 1 iS^U^'Y 

„ u C + 4 f n i 

i^r j-i y ^ fr 

C^G^y*^- Jjy* 1 & G^/kj^/^ 1 

(i £G 2-1 ^ ^fjj 4 (/ (/‘A-it 

sj _i/ It/^j / (/jiJj <l. (jAOji iy£ c£~ y yr-£ fcfl-> *gv/ 

Jl> J ®-H> G 1 - G^^yif G_ /“Jj -f* So^\ C 

l/l j}> <£_ Of Jfv G J'V g’^U UIj <tL f y £/\ b >i 

JrtS&j\&jjj Jl J&m - \S {$*/ f JV^ >'G <L (/I J!l^ 
> G j gTg^*/^ j( Giy^y 1 ^ > G g^ y» g^ - 1/ 5 y t}r ^ ^ 

<Jh c- i f 2 L.J) 'fajy' \j\t >£ j>\ 

U 1 ^ & ! CT^‘ £*-31^3? US-^3J-& (tUg^ 

I tj'fc- Jt U*fj>\ J\/ f>*G 

-(J'^G ^ ^ ^ <£— LrfJ I i-Xl 
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ijv iS&i ^ S i-to wl J w << _/* /* I > If yjf Qjr" 

-L *j\)$j*\}£ fjil+Je-SW ift *L (Jjflj i-fj&Jbt 
9 j /£ i/I -/ LlJ J- /^ ># ^ t^ti 

{Jl>V (/^ L? \f w /WZl jjU/ l^/Li 

yjf jj^iy -L j y i/^ i/**V (3 /^ i i_ (/* L. o£? 1^ w£> 

-IZwJTlc- /£ Ltoi^c£y^'J^'(/J wy/t^C^j* $1/^*2*/* (ji l/'V 
if <L U^tt j£ ^U^/T i/^lj ^ /^C 
^j 5(/I ifU /^LlJ 

y 4/1 £ /l 1 - l *Uy 

fZ {$}jt£— / "* (±*jf L^ ti-UjL 7 
y^ (ffy\£ D 1 ^ f to k; ^ ^>L J^L? LfC 
/£y d ,5>: J^ L/Vy^ /“ * i638*L /4 ji ^4 *£l f ^*\ Jtf 

lffU*f j» IL \J\Jfi d$ 6% c^ tti L£ ti //^ (Jj?v 
Of 1 -Ub* U* l£i Vy? (/^ <4 jjJ \J\ \jZ i — f /*y 

-M l£> c3j V Uy: J^y U-^t 1 

f* Jt JUr^jj c^to if U J> I^j ^/tV 

- Jx 

lC-H c h>ijtf{£j<^ i/z* 

^jj3i d ^\ ^ /l fjy f ii r^J"&cA j*~ 

(3^ l> 4 t/j^yl^c^ i (3 

wTf Jli^Ty L~\f* i£if l —rf \<* 

J\sr'c£ lv*-}/* tsr'j* y< ^-y^t 
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£ jur Jifft £ £ $0' tv £ 

£\s£ \j£\s >Ltjf 'z 4 ^ J’-O'S 

u£} d> C7.^ £ i£v* -i/ bjU e_ x-iij 

U>j J, ^ y £*/lr t/ 'Lj ij* £ Samian Mount Kcrkis 

Z- \jZ 0*^2 (J^ Z- *-Z o£jZ L? 

j/y ZZ >lf c^ iJ Z L 

}jt ZTZ Jfly^r L/yUy^? 

_^Z_yr (J^i^ (JJy^L^ <=- O 1 1 4 ^ d 1 1 

«.}(y , l x^iy :t/ CrJlvj ”i-y/ ”^~ UmS\ s£ l/ ( l i— l/ 1 

d/Zl -py^ tf\J?t/£ uJ'J’l Jyf |j (Right Triangle) bi~£ 

-LI* l^(/’l^^i>./c;u/j^ > i_(i_ bf>// &>-<£_>* UZl 
(Jj (jZy/ l^ wItj^ (X?U ZL Zl {j^UtjlU 

zL Zl (sZJ< j i- lZ* >* (j 1 ^/ i^-^_ 
^ Z ' f /Z ^ ^ Ju*i 

wi^ Tjiry*^ jU: t/Zl> IO Z> y ^ Juyi^ j >£ 

Zl is i/'isrf b Y-jZ 

A^Zl/Z ^\/J\P\&J*i\ft*(\ Z 

y^ (Jjii > Z jj"i jji jj C^if t/ cZ Zl 

tZ ZL/ t#^D Jj^Zys* (J^Ly |^/y7Uj«Z_ w-^yf 

Y6* JjU Z l/- t/ol* L?Z<i Z f> Z ^li^Zl 

(Zi **Zi sl_ wrT> Zl l/^Z Jyt^iZ J"i— ^byjl ijZi T 
iXu^^ZlZ^Ku jlpi iT (Z* *(J c^yj^(3 ZZ 

l dfjde-j ^ 
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jl wl/ jVI<£ Uj ii_ yjl (JUv 

_ -osSwt^lTj <y 

o>^ ifoS >-$£ J/i j ustv^i) \j% L- o>f s o~ ltV 

ui^Lfi \J^/i (Jx(/^ 

I c—dll- i*j/ fi t>J' d L/>r^ U>: ^ 


Z-lJ'\jt7i3l£l s>£* ty r| {f' \jft>-£L- ij* 

jiji^ jj) ^yyJi jyij £_i / i-j/ C?-i/'t3 A v y 1 


— ^ J / J y «/ 


I _H . Jf^ ^1 ^ 

^ y y 


T f . r. ?, " 


■ < i * . j i . r f t* 
* yy*' 


l ,.(f i *"i 


^1 >? t^fwjyy<>^y^ j3 l/J*\£ *£*</ 




S\s// (X 3^ «— 1>J t '& \jf t?J yJi £> l^ 1 ' 

l/^lT s~T ?' J &* if J yj v / ti*£ 'J^bl - j»j 

A t y i— h l! ^ 9 * (J L ! (j c-y (J^ b 

jC^tf/ {$?£- j>* Z-j* £- £J iL L LJ&\ 

<z- <±*jf Cy Jl I / (j[ fw y£ ^k^J} - y^ 

tTt (jf/j ^ y^ ji t>\s ^ yf* k_^> 

tf -y iftj* Ly* ** ( vjJ'jFt z £ )y 

yf ISU '3^ yy J <f- (J^ 1 £—b bj£JL ij£) I V - ^ 

3^ lyfyl^^^L 4^1? 

a>y 4^ OjUUyiC/)£/^l ^U*i^y/ £? 
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tib £ £j 1 J ? f l? 6 '■ rfj&ttf-r 

iji?* sjU \J\ 

£L~ [S' ~Ul &L (Regular solids£/J^^I 

j£\s£- ^77/ y/vyu -- -U ^ <7 solid /".a 2_i, 

>if f Uj jC** t/ r ^ JiL^>u Jl Jl^-^’-J^ 


ll4i ^ Itf L/T ‘jn V^LU 

C^j? ff^L S"^U?I ^ /-^ t/j^L yjy^L C^ ^ Z/J^l 

f -(^ JT\ $ Quintessence ly^J? ^ z W 

- \X \j£j $ |^%- (Dodecahedron) ^.A 

,/<£. y L {/I Jy/ |/.£^(4J J asVy. , M>f I &' 


-y^tj^v lT ij'jijf f b— Ji fi/e- y y 
y. cy y 7 aS u jy< i>f Uj c^j yi y 

y <l~ j j^ii. y yy v2 v ij^y ( 


J^jf C^bzylvj^. _(jXd_i; t? ^TjUU ‘Cf'U- yyr bi*^^ 

J? j> Ijfl wXl Jf/* w>* Ji ^ 'Irrational 1 ' ~ /(// 7,j\Ji$fj£ 

L j. c- y. \Jrjf UC^U y yJ^<C ( ) Ratio 

DC l ^51 lfc^u^^-4 <L~ (X^L ijitijt 

U~ Jl-H> l^ 1 w-^* 1^ ClJ^^f) irrational [Jr 

ll)/^*<L~ 0 vAj}t*j2 i— U&f k? jb^> / J*/'** 

f\j*\s£ ( jt j jlr 

y^ c- O'* 1 /* ^ wili^Zl *Lfe J.^ij^ 


U l^y 1^1 ^ I 

y XXl/* — 2^" "^y , sphere L 

l<y JY {f'4—jh Z-^y J— ^li Zip (J 1 ^ ^/ wlij |^U 

jl/ 1 7 ijt { jssbs S 1} j)j y *^L (,/! i_ 
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L .Zgn Z/ 

lT-S Z^Z Z JjZ /i ~\}yi tsA tz/SiZr' 
~3 eZ* 'iSu^^yi 

g 1 - g?“^ if/ lC-'J lT if J/ t* 
^_yl Z Jf-fiJb i-*iz i/*Z=- 

ijttiiZz.S ^jU f /Z \JZ.d* J Ik 1 ;/ Jy/ 

j^j^r juiv i^Jeii 

ZwZ/C-f- J>(J>/*=l- l/Zt/ 1 )(/ 

i^/ w^’if \$ /a jk -<ji iff 'j? $ S ijuir j)/^\ Ju 5, 

j)j>/i ~*i oC tJ&ijH liZt/i a 

i/lj/ZlO [joU / Z i/' H -(/jj?(^ff Z Z> 

&S^_ ^ Xi^~S Ifu'AAjjt ‘is&lf/j? £h £,/ 

flfl-l* l 4 f-->3^C-J^\Jl. Uj JZs t-Jl&i Z Otjf 

3>j.f\J\ Z Z>1£ , (J’*/Z Z/ZZ lf(Z J Z/ 

- g/7 L-S/'jZ J U (J>%i_>UZ Z/ sL_ i 4 Jy^'Zs t^jjIZrS / 

$J &>yji 1/ y P-c. dJ$\jh> d 1 jXjt Jsy-iSi f Y l l/Z> ti u !r 

~3 } XX t"lf » ■> l y Jl'g r ’ J (3 J '0' Z*/ Z Sod'll— U 
e/Z Z Uj Z (jz c^-./ 

Z./G ^LiZi ji g_>l£"Z gif \f^eZ-y gdi_yl Z — 1 U* I y -s^U^ 

{$X)JS\ gff flies Jj}' 

Z I f He ~<^ ^ t/z It I Z T^_ I (/Z Z ti) I ZZ tf J>X 

Z Z flitysl Z Z. j> (4_ g)lZ> Z&J r <£_ Z&j fij J Is* I 

Jfc/T; ZfJ;z - 1* tjg/u JUZ, ^ £ if 1 z 1 Z 

/Z u z*/* S X J Zj/”i/z ZiZ _‘Z cZ ifij* j/yji 
Zfy Sd'fxl t( -yt Z^Z /ills <i — / ZU-/ l/ ( y*z JZ /s/^ 1 
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lA Uji Jfjo J^lryCi 

* -/jl j IS^ L^jJJ (j£ Jit U£* J & Jlf tT/ ^ If* Jy^L- 

U J (JP J^JUv^ jj i)l/ 

ab (J^lf lT vjf 4-^i <£- 

'*)j^kj\f *j&£L jisfi/jL ^0t J 7 

l w ji/6^ z!_ zi 

lT l£? '~t' i (S \Jbjjl f"^i— cf^ijb 

^iw-MJTlrJij <Ll? /<L w-'lf (/(/O' ju yt”:^ 
jU> lS tj"f tj^ - J^ab {$ L-/\ 'J* *zJi) K^j fit# - \jfj— $ 
flit &f> jZ /^b!— *j&J 5 -{J?l£/£ > - iS‘ 

b=-bl/*wTi>^ bJ/'tL. \J r^~\ -\f if.)* \$)\ f 

c^_£. z_/^ i/ji*;4 

^ ^1 ‘ -«£_ JJJ S (J«U J^Sjb ('ll* <Z- tf- £- Cjf j b=£-. yf tf"V 

Zl (^*' 1 / flf ifc^^ rfis£ij\stjZlJ)fb*Jr\J^ t JLij‘jbfl)i 
~iS~ t/*b'iJ ! ’^~ \J ! ZL l/l -(/ ^*/(S 
iS J-itb&i- Jl^j j/ jy‘ii£^ > ‘JL t£.j ^ L- b t \j7r‘ \ \S f 
U~(d J^'bOO^,y^[/J f (J'l~LaJ')y.t ) iZs^t/ -ff\$s l*?l ZL Zl Jy 
jux! JjCi* 4_ w^Jv i}j\fZL- <C~ i $j\j& 

-£- >S'.i'*Jjf > t z*s->j'j\J[g-lS*US i ''-? > (3 

\Js. 1 500 Z- i_f- ‘llWZl rijtr\ isdc/^f" c/V L ^ 1 u- 

J Z— 1$ wC^wL^Jj) k£*lJ f (JU^V^I (baseline).^ i? JUIA-* ^ 

i/U^ ljjA> > .£lJ'lJ'<Z- tb Vf* - It; 7&f\j£f (JUiL/ 

{j/)l”ji Si/I '-£■&£* f'^ f~<~~ ctf- ttf'.X'c P'l-\Xt r tj& 

7 d~t— j t f^ 1 c_ Z_ c<^' Jx 
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^ J; £Av^ */oic iV»v ^iArf- ^L 

SjJ wyS’’ C ^’ lJ ./ i- S?* JJ< jV/ 

w-C^j 1 t/'vlOjI V^I 
\J^ £ (j£ i-U£ -'j* Jij <S b->y (^ J>;L / 
^-jlAA l JgJtfiJfrfjil JLL * 2£y ji-ijU* 

jjj _J/> '/o l/* u~ uyi >; ^ (j 

Ju \s & jy t (A Xc^, ^ 6 A/^£}iS-\ji \$/t ((/U)Jy*W 
j)l ‘jt <Z-b tf li'bU-’* Z^.h<z- zAj jy 

^ (Jliv L i_y" ('(ft. tjy^l £_J ;j^ 

-fiL- iJ £*f- \jt 1 — i/"*^ 

y. ju^i i__ o A* jt d—/'^ f'lii &~jt j)< c 1 -^ 1 

£aj Sf*!— ux'i-L)]*?/' (jj/fi_ (ji/i - i^y 

iJjt'I ( iJcj? )tU^ J\sL- 

tjihil Uyjl (JKj*- V sy'z— ^jj^l \}J\jA g— A^ j L ii_ 
C^ir -£ >J? *\j ^ tJlf: (C* 

S" (j^J fl# <L- c^ 9 ^ 1 *i— 0 0” *t/? yij/^ c- (Jjfyj 

<L i JU^'U (J^ ( »yl»^-< 
J/*)U^ (/ 4- Jy ' 1 iS iJ~S\ y£i 2 - i/U"^ 

jii^L^/i^j/iL t/i>^ ‘(i/’l? l^ 1 */ J^O 1 jj;C^ 

(j i V t ~f Jj/ t^'L Jijy^ i ^ijvi 

i/^y tijy^ e£. ~\H c=c o» Suty-* 

3 **' <j % L& ' $ '-£} U~ £?’ lA <-*£** U $ y 73 £ |^ 

Ci^- <i_jL £ *£,(2 iPi,/ y/(_/U )yU^i / JjL( 
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L-\?C jyi*>V juyi (\j£i ^ a/\ <C- yjl 

fel-Ux'i 

sjLJ c*{. i i L-ft (JLHj U~ 

J ul «=~ ,/v iL i } / i_/ u- f, T 

f“lif />< L-t) JL 4 Sz/ ‘fa** if }>J f L 9 

~ll£v \S li? jl^l i— £ JL'T tT 

**i? ^ 

l—yjti iS-ly^ifi '-£<£- f di^ ^ tfV 

(ji jy/r^iC-J^ Jy^/U’l (jUiJ 1 ^ <il l/^ if--' 
l?j J/Mbf 

\js i /BA>>f\j}jJis'j}\tj<t i \Xi$i L- 

<£_ i^r jty )^j 5 j“f t/'vi^ji i/"4 jj> 1’^ -i/* 

I Jk^ 1 (J^ y£*X-lA L 

wf-J ^ jjfy*yU?* (j^cT 

f^>3 f 1 ~\Jt Jl J^f Jl>v 

.^wr 

Jjiif/ti -L j^r? Jl^Zl cMl/jcjMi 

t/ ^ %J -&- iftjf hsl Jftf ^it U& jp ^ bshd i 

IjV^Vl/viby^v/^JjU i^i-K ( $jf £- 
ij* i_ $Jj\k^ji <^-h 

\jZ uhj*>\s jj^i jj/ iy if 

$/ 0- *\& JoU J^jy 2— 1/* %/j 

cTt/fy JV jr> JtS^i 1 l/j 1 iftCj L % ^y 

yl^(L c/^>^ >*lf {Jhn/L (^/> + U tt'&Jjf 
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1% &/. S' J if ■*?)*£** Z— 

£— fyi _& fjjj 

%\£'f/h fjy£ lP -<z- Ak&J% >/£ f P '<z~ i—A S A' j if*- 

S\\$Ijh£ \}\s £L j!j> >) £jjjy j>! \J£ \J>-£ j/jI* 

-LUO/ 

Tzrjyi- £$. off Z./y/£. U^sf f l z £- jStf) if l 

t/ ^ Si;* >. "J A/ ^ /^_ ii f 

£ w^” y f (JwU (/' (3 A/" J2 i^oo£ wlr (,/^y fj Uw I 

l/li*/ C-*L/“ f*c? Jl'ZSO^/J&W V &lf {J$\J£<—jI 

2 i/. £jf Uv^ff'A if/*b“f£ S>lf 

^-l,/'(/ f bl6 *f£!iir£\/l£/ i J’fiJ)jl)Jf)£.l£l)*£ : ff jiS 

jS t&f/ f d-j £i&c £ j^Aj>\ Jm jD* Jj [/< d J 

wl lS ‘ t* fw*/j £y ^ d\s£—j\a j5*~j! (_,£ J>\? s/jj> 

JyzxJlJ iJjlft.-j*f ijt JjLjf \J4 2 , 200 ^ 

vjyCw-^ Jl</ ^/y Sd? e— '■£} f jjjU 

/" Jj£ ty cJl i_ y ^ U £/^f^jl # jjlfj ;£■''»£ /£$ 

f\& Sx 1 J; lx o*i yfe &;>%/£- o^<; l / 1 j? Sjw Ij y ^ sj j k^-^? 

*!_ jy^ i ffi S f'jtfiS \Sf tj Jjji (J i?* j-i / 
k z/^dA" \fi£jii. W 2 \j}£) c- J 'if L A i£ b £ Sj 2l\s 
\J! \A - fx ijy^vlj $ f ! if' >S? ‘fx S y) f*‘ $! ~<z~ f ft Jy r 
(j“ oJj? O'” 10 a Jiff I tf£li£ j^i f tS/ i$/A 

£—2 A \}yt Jy^Ls/^y ;> $Uy u IJj^ti jWj T 

L )y^'wJi^ 1 ^rUJ lx«tff Z-y^Ui^wi-li^c^ i? Jjli tf‘~S 

y jJ>X-f > K ^ l/^J ^ kLyr tfl /(j% JyrU; 
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»L £ fi?- L? C*jli C^" ■ «£ w-L* 

Juvj jj cJi-4- Irip wXi iL-t jt 

M £-/<£. si j£ / tj* fS. iS‘ ^r 1 f- J H 

£— (Jjjt'i- -ij* Ip n lJ-Sj &— t_l /" 

" * If 

\jt 6^^— */UL? Jf 

(Parallax) it? (Jt/T l£ 6^ J*G"2l (JvU ~ 

ji£( lTc'*? ^ -£!■ bjLJ i?-y u" 1& juv i_ 

f* wfv fyfJ'-'St $ J^r cJ/T^" SflOJ-zl^c^^/A ^ 

e- 6/^K: Su^-i off" U jttf(jyr^" I/*— jI^ lA-lr 

-<£-y iilS<£ <jJ\s-\jji<L- jP'J’V C/i ij tf 

JUyi^L^-2 /^jLj*^:^- l^^-L .joli fr' (Jvl?- 

(AJi^'^A i- jr'V sCj^j 64 

\S/i^-c~ Qi {J‘ £1 t> tyijn sjL j L& ^(J/jA £' ^ ^ J//T - iy l/” 

j^r ( JAu- ji/yAai T o* ^ is ^ ^l- 

r t#r o* ia , ^" k jjj wLJy>5 £^>" f^y 

&. «jTl » iS fytkify J^-li $C-\J?tz— 

cTss 1* 4-jfrlfl/i t4 tftibjr'J ,> 

\jt jui Juy Tw£a* 7 £L2l wiij 

&jy*^h } I ^ J— >C |j4 ^k lTl^ 2_ / sit L/-X 

J — \j £ sijy* is S i/y <£- )? J £j \jlsjj £L 

1/28, oootfyl' Oyrlp'Zl £, >jrv vA>V c/>> lx (Sirius) 4—J IT" 

i? ^ jy teCjl k/^Jr ^ 

,uC>l JlS'i- J^r -/? sjU l^sj ufj 2- w 1 9vl?" 

J^U>y^ Or | \f\ 
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L ^ y 1 ? <£l JU- 8.85>> wC^ ' cJT" Vu 

J^J 4- tk-v * J 

f$S \f 4sJy^ i«J i_ 

J/ ^ w^l^J^UL^ 1 

» * « * V * « 1 

i) i^J^l/ ( Z jyiZ u£ ji^jZ /Z vji i/yit-v 1 
'^/c—jt' :L? I j Z" JA bjI j c<< Z ij- C^-C J- C# Z lZ 
o^j y l£ jl'vj tZ ^ w<< £_>!?' J £_ ^ Zi? 

_/Zi;Z(jyuj^ 

ij V c/^ » j L- bla ^ J3> .£-* {j%G- ^ S if-'^ i 

Z /?* /£ Ji\ (Jt'bZ^J Z wf(j^l -<^_ l^Z^U* Zl -=.Uj/ 

iJ-KO (Jrry' Jlj Zlf yU^^L^j lJUZ (jlZyjI (Jjjp'i— ^ZV 

^ ^UU yjl *L:U>I Zl^A Zl?U ta- 1 > ZU»» ^^if^/i j y 
£jj>i ( 3 *jj o/i?- ti l/* zz ij-^ iZ^z- -* 7 - t3 ij.z ./'^ 1 

jTljA^/ lAL-IjA / 1 (exlrapolalion) 

iZ_k./|A_ 4_ l/Z^r ZZ-Tc^ <=_ y*l J" 

Z J ^7 |^j (iJij j^U^./ii./l^'yZ fV Z f&Fi Z 

4 Jl^/ tU wjI /J^Z^ tfi-fe Z*Zi iJli U^Z (Jjwl?- 

t/V J^l joZ <&*'a { J-$ i cV- /J 

<J-^>f\5 i Jt <=- ^ t/ls Z- Z/Z (jl^V^Z Z 

J", wZ^ Z ZfL* t- jyy? t/i/i jZ Z Azal Z 

$ 0*^ & 3 'Z4Z&‘ c- 2Z Z \J*if S 

A 6j\^ U/l wZ ‘ijt S ■— Z Z JsZ-wZ* (X £iZ ZliZ 
(/wZ>a? L//\S JiA* Sl/ > ‘^ Vj/ (J’- ijc- ^ iTj/> /^Z 1 
J? lT^m b^ Zf ii^j (X(J)>1 ?'Z.iZijZ t/* tj^ y*/£ijiJ - if'iJ'j 

iS u 1 Z" Z ZZ (,♦■'' .ZvZ tw 1/ \57f ‘tf- ^lZ) 
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(jlj if ^ [/fif 1 iPi L- $ »^U" f ijj}} 

z£ t »J tf f If li tf, C^U ifiJ 

if^jy JSjf \$if S UZZlyjZ. tJlJjjr-^ 

^»jC*lvjjk-p^2 J’f ‘fas,Jk \jf\JZ '//•*?{,/£— J 1 )!/ 

^}<C y<L- \i ZLy 1 / $ t/j? c//^< £L-U l/ 

y zfjjfi. jU j£\s £- (J>byr 1/ (3 Z/ (-/> Zl J\ff JSjt? JjZ" 

-L(? f— ' 

**< \f)ffi*\jZ e^iS W? bs. jft Ms OijV 6>/} j£ jffjfrMS 
£Llf Su 3J &'*—s <=- l/ 1 _| ^ 

'f/L 0^f\ fS<j- $» J^r ‘- J -^--2/* J/l/'I zl (/) iL <Z 

(JjlflXlJjvl^iJl^ j^? i-J/ £-h>£- ijljbjz JV Jt' tjjjj\/l 30C- 
,i_y !>■ Z~ w J V^ -P l/- Z- ZsT Z" C_ CpK ^ U* 

jiJy* Jj L L/ ii_ vU Z—f\J>/\JZ jU )fH. 

L fi$d*± &stf < **4- 

ji5p"-Z. a* \f\jss^zL 

if " \f jZ f&,L. >*£ <^vVj h-c/Zl Z/ 

0 c r " Zjfwj/jj Z Jjy<— Mi Jjy b U _Z1 (Jj^r 

-Jr 

i-p <-J/*jZ tj- -JliTZl \SssJ_y7-- 

Mb \J* l* Z- j l/» if tj~ __i fijtyj iff 

\jf'S~y t^- J^jyyJ'f S i}A zf~~~ £— 0^ 1J JstfifJitf- f'ff j>\ 
S\$> Z-b ib ff\ J/aj ULt j#r 

J/J^ / (Jwt > -'l?4-M3[ c^O-f-'W-’D JU^i 71/ 

-t Jft llbtLsts i IM ‘if Jiff 
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Ji J (Nebulael jh SlS \S ij\ <L~ \ 

{jft {JiL bjs' \jr/t£- {j~ Jo l-Jl S i jZ t - ^ iJ *7. \S 

A- JV4 4 

i/jU^ (/ 1 — T ( If” Ji If Zl J% (jf“ 4j^ t/l ZX 

<4-1 u-M 3l(£l i_ (ji H 924_(j^ JS/’iS i — f L/ 

Uff £Jl)v yjf *J£L Ly<KiJ z£ ^l^<£_-vP' 

\7‘~‘$- if 1$ (Ju JJ20 -’Ijtft (JU’I ifJili (_/'! (■✓ I -(^/ Jit) 

^ M31|Xl 

cr«/f 9ji;X^I Jt^T ( </!/j £"f 1**1* JlTfi-l ; l? 

lT c»i> %’(‘}* / ‘ijZ >w <S oi^ ' » -6u yt jjj 3jij I /«_ l/1 ^ ^ 

-Lff t3^ c£f J 

lT £_<(J£ |^*£- Ijf J-jJ) (jl^C- --“3 

(iff hsff{ Jsj&'lfj i— ■ j!jfi jlf^—vlrt XX C 1 -^ 1 tiX 

<=- Ji^t/i ^ xX jyu>v Jwi Zl dt-v 

taXl fS Clf ^ <L- ^ ?(_£ ^ iJt/f'* 

\Jijl jbJ% S3 / \Jsjtf 6s# J)l ji I y ei— jU f'l/t ^~- 

wJpjT c/> (j wllXX {j's\*0 ?i tj? SJ^\jf \j\^js £. 1 

jU^i / \jjfyji U*+ 6* f vJ'jfyi / \£ XX 

XX <Li;Tvjl J_yCt? J)L (j3 XX *iij\jf 

| </ £>>*" ;j w /f J 1^* J^) 7 (X iji^v 1 j^^L'T 

t/- — X" lr" i— f'Xjyr \Ji $?' \$J ijTwiyJ— 

jjI y X2 2^.J \J£^(5 U i - i * <J^ 

if'^Z. \J^ iStflfi S-^j iS ufy^-bj&^ljs lTJ^vj) <^”-U 

yryjl^ Jj f ,S / ‘iJ^^cLt^i^i tXj 
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St jri/i jt o&/\ l rjj w - bj Jr /f wi 

y^) f*i?* IT yj' Z-lf if ih I 

Jfitfijfc e/" (jfVt \$2*J\s£ 

<i_ti /7‘ % if ~\X, if sciJ'bijZ Z y 1 d £ J*\z 

«£ y>> <y^' -y? ^ ^ f- *>/&>} iJ)\a c/Vjf i/i d d 

yy? y i>d i_k fSiyLzU %-i > 6> 1 / J^yif y^>i 

^ l (j£ v j 1 J^J^y jC zZ f'f Jd y 1 

-yots^i/j L ; j UiC^/f 

\$M?.1L Z—xAUj//' (Jl^SWd Jir'td.i >-Ci 
*=- <-/£- *7\s£- */? f^/£ ^ *y A * > j( to -rf <^d~ ^ 

i_/i y~yCL. r^-f- Jje ^ :L*fy 

U>ud *- 1? </• ^_y Q\J/j£\f\ j>\ V /; £ TV >d yV)j 

d 4.^4. 1 (Jvl?'^‘ t_y jlf"-/ 

-i^ztf d 

juyiy^^^J’ytf'itroif't ryt-yAW«4 j. 

-t?JLU=- 

yi i_i_l5 Irlf i/Jl> yv yy £0 y>j yiy '{f‘i(f. ^ j>\ ,2 

fA i *^jf &C ljfi£- jijV'ji r” : i_ t^ii/; y cJ^* 

i—*: (yjt w-j)yrCfX’j£-. 

- 13 iJjJ? S-J t£ > I y, 1 I Eudoxus J*! (J J * ^ d 

Uyi ^Jy^ r -Uvij ^ jlpiyyil ijj*f $ f d 

iT 1/ t/vjj IfX^L a /) N'cdio o 1 // *X yJ f iy/ t* >> l lT^ f 
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flJgJf'fO Jrf&j* fj tj£ (Jlr'jA Jjut£ \J* L/*'* Ji l j 

-Jf c— w -^ \/^?- ■» B* 3oi^-Jt £ U-tf L — ^ >t Jj* U< ,5. 

C^) 

Its l^-L? J'JtbiEfe a 

if -l^ l fiyiS / ^^ciV J i- o*£\s£- \J { ^ L//^- ii/* 

sjt ij^tf ^ - ^c i <j£ *_4 Z1 Ji>£ / u r v^ 2 

^ i/i ^ ijyU’ 1 P j/* i ^Lzi ^ 

t/l ^ ^jr^Zl ^U r L. i~x k- J^i 

*— *-$/*£- ^i/jt C */£- i^l^C $ [f if/SlS 

^ A £- jzJ/iScfij L-Ukvmjt^sC & w£* f t^l fvjl 

^ {f*\h£*£3!fr£ (^ L^^iir)J^t^ -w 
*_4 £ J>; L LJjh ti&£- jn^iL s£s 

-Qrf & 

& Ji? tjl;^ ht l» JljiJ J^Cj L~ iJ*f2<zLi & 

C^) *L/5 ^-if ^ iLf l? 1 <£- u <L- fj 

Jlf ^ 1 Jr* Zl l — f( Jjj i — tsbrj^ }f i}l fJ^tjj £ 

J2\£ 

L- kL j/^Zl w^r* ^U(/ (3 c£) j£ ')/ *£ J* w£* i/t tio 

wU tfl/h C^K/Ll^r u^t^j/^jf-^l 

Ol9Q3 f IZ* ^(/jT^^t>^)-KjtT 
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~ ‘ L- Jtff. [JijC'jZ ,£, lj i_ fti” 

ki*fC t*K Uc ^ jjt y >> LvCji 

j£«*i J^iSd ly c^-UT' /JJ#j y 

Ijg £- itf j ) I illy kjTvt Li<y 

jpKuSyrfudi >4-^- jOj y flf* -i—y. 

iJisyfsAj \jf <z— tilUl £,yji Uj -^- fllj jL (/ \J? $ {f\s -£~ 

M w t M 

j* 

1 

>U^ (3 (Jf* ^ jTi [c/ r y **j/-o 

ef. t—jd'yt ~ij1 Siridf- f "l Pi/- c/IrTi— fU|^.£»jL./ 

w-c/ t <£> £- <sdj L? 

-£_yyy wt*j^ y< y irt c^t- fej JUj {sy&t < J^ ^U jj ^c/y 

So»j£- y 1 »fj\j 2 jf\{o»&‘i£ 

vUiz-jIjJ 

i *■ 

c*U^ di/i^ (~^ f- ^ — f t^yy^y 

(jl y i}^ 4 \Jij\>~ )?.)\. £- Jy^f 

e-jiSL-x '-£>'/?• u^y y yyW ^*y »-> - y^C 

^yl ( ip )/^_ ^ y - y?y ir i» (3 ^ v orvvj i ^ 2-\/y>j j? 
ys/.\$f\fy2 </ ; yy if w^y t/w/'i-j y y / 1 1 w. ir 

jiyyiy^ (Pattens ) i— 
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jh jji \J\ L? 

J$*> J>L J\ Jr / J if 1 t? ^ wfw^ 

ijjjjjj'z- H J^li Jij 

ZLZl i_L ul> r L^ J&< (/ J test 1&/ 1 Jt' 

tu j^u- \jJjd 1 'f*—% ify &. J*b if\ £. j)j\> <jf i 
Z-r! <£- (jf*/ J/ L^-tSf 
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(jisJ'i££l2‘^- \jf/£b £J £ e^j\)j >Si£>j 

jftfj? -j/* $ \Ji A ZpiSdO* 1 t/S(j. £*£ f\& 4 — f» ~{x 

-<z- crljiM£ 
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C& ^ — I* (Velosity)^^l u-q/g-* iS 

S^JUyly7 c/J L J& )hs (Jlt/U^l 

j>! Jou^i o£ ^ f* ^ v T ^ ^ y 

J aiU ajl lx (jl'VJ Zl (JjjI?' £ cZ- iS £-*f iS (ramjetj c/^ 

r-L/ f&cgclciatc) ts/'d* eft 1 d$A wXl £?‘>jjs\i 

/ j&£- <jii) <l - H J'lP >ii c/^c 1 t/^3^ -‘j- fe J ^ C'ji? u^ 1 -’ 
u£ J fJ*‘2—b22j/i \)£ £~~^\j) j jZ i£ \$jf (j-tf Ji^i 
Zl f yi ty i_i(^ / "ii^i £_&j |^i i_ri \r_/* * 4 rf'ijjt t 

y lf|iu *Jr -|/i_-> 2.4) iS 6*> '{/• /^ $ u*fa 

~£- ijyi . zJ'.fc— j\)j (3 l3"sv is /**>£ 1 f > ‘ ,J ^\ Ia a J lP 
)$\ 0* Jf/d'f. Jb) I JL£ Jl)r ’jfflX dr&t^fr/i 

ijrci oS ^ Vi/Q\ ft «>y <»xi u sv (j^u^ 


jtf£ si y? ) ii- <i — be (electrically charged) jbjl ij Oj, df J } • 1 — ft tjf £— 

<—S Jl jj! ja< ff (Jjj/^AUOA (tJ>f i/'v'Ji 

f- o&zz jiyj 64 sf ~ J& J/ j? if * <S 


~tjT e-jJ'ijZ L ijt ji— jL 

o?fjK uSr'c L /r fin uf Tt/ 

A>jf<z.'i l S'J~^<J\ "itJyzc-jJ OV* Jl'f. 

rbvfjt aS >(n yil -jj^ o f f* -[£. zSJy> 

vUv Jjc (3 j ji ff'-tx \f* iL. j<>f i jiT jut 
£y^yj , (/ ' lT^Il^ -I- £-4*2— x 2—yi j‘jz jt <s_ 


gravitycTc^J "g" l£ I g<^ ^ cCs ij (3 

j£\sC- !g f C^ C^ 4 ^* lg-^- 
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tS J* \ [ j Z_l tjZ Jyi /iff* y u^k i Jr 

TwIjU' £ ijjf i—si \Jr^ tjZ A?. \J? 1 

(3jU iJ Cl ^ Jy^ L iJs^XL m c^V 

C<*£ <£_ xCv £/Jy'( -^- c^s 

-X -<£ 0* *— J -f f" 

- 1().0 1 km / sec 2 )x (3 x ] f) 7 Sec ) = 3 x 1 0^ k m / Sec J 

*Jc hr) £ f* (Velocity) IgJljit (Jli* (3^ 1^3 l//* 

ty* (yrlj w^jjl k_ U.K y^c/i^jOj {f fa 
>S)‘}of. cl. vlA/ 3 (jOx xl»> /'Stilj-tL- t/tj^ >-*?■£ If 

(jx-jV jx f.^ _J> ^ 0 ^ UT / —p _ f iLU j-: e>-'' J L> 1 cJ; x>i Jjt 

3l<? -l/? l/*<£- LxU -<c_ xjj Ju 

**■' * ** " i ** C 


{** 1 h'# .f* i i .s* J .C't* \£C . . j**i r j , r* *■ ** 7 


- v j*x F y 


-rr. a^j 1 ^ 


c^j^r tJi _i/ Jl- wf 31 ^ 1 0 ^ 5 W 

Jl 2&<Js)es}£r \j\i£f_£^ (_^jy -fy<L-b L-\e tJ J/ 

telL J& J f ~>. -L U? t Jt; l/» £_b: (/J^e/ 
if. U* £- Jl Zl %CjkAhjp{S t o')) J Cl 

i2 iXy^t f xl£ Ul D^xl^l A© £_.k 

fcJ f*_*. irbs Jfcor£iJ04 &>£ Jk 

»W J^jr J)^i ? / L/^l -<2 Ji' 1 — * yP -p j£ (J?**"* 

Jc-xiJ^ZL Zl JlJp iO^^cL Zl i_L 

J- } -C}' ■?•£-<£- —>/*ij£ l ‘jl Jb-. 

(3/C* 9Jl3e_ ylAf (J* (jTj^ tiUlLH 2- If sx.^& Jjy£- 

is 

-ur 

^11 Ole (^"l jjW ’ 
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IS? JV frji J tz— i/i Ot ;i£ i_u 2_i* dJ 

j > T^W fyf£- faTfi 

f ufi 0 Hji .£ if >iuw i?- Jv drt y U/: jy t i <L ^ , A 

dj U CV- *-/£< if 1 wv r L. jjjC'ji) 

-£U% 

<j& \f ( £ jyJ\)j $ f (Jr **" - ^-01 ^^/f^.fd— 
l f i j« / nV / rtA cfi-ui 

f' t£l <l~j ff&b J^ji f (jy \X\jfj ir ^ d ?( jt ?£./ 

Jl£ Of Sc) } ^ £ f f A>x"f df* 

cyC f-f <£- dfjcf if* \ lbs 
J—lrf fl <Ji£-^f\J'<Z- tflfjl-ef- ft fff (/’I* J"i_ 
ijjff , J-'StC- J". —* f dr*-? ‘x }£?*J T i}/, zL £~ 

(S'fd^fl \J_» w/>/ If (ji (/l 

<£-2~<z- w^i J^l -- tfL (/i TJ?y -2l jjf L-yi l f 

w jPl (3 (3 (3^ (J- ' s ^Lil *0^ S A&d- ;j* 

Jlf tiff f’^- J“ j 

^L/UV JjU^ ij t/^vlT JjL>jj y/ <Su^ } ^f^A) f 

*—' * f f' >} 'f J} ^ f "'—~ if w I £ f\ ~ijt f \Jv f „ f 
StL- OC ijf- j^*i Zl t/i ’i—X if LS* 

if fi v \ S f } L j> d ^ f cJ I l/T^ 
^j-lLfd i> y <i (/ 'ifd/ffd Ugljiji if \jdj df^jsc^.\ f 

Jd f' L- \J_> (3 If d J 0^ i i 

J*i -L-~ 5t£ f 1£~ w i uf 2^if i-^sj ij- 

i^fj ^/vir f 1 A iff fc \ f “ff f>} 
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{ 

(jyl l« (3*15 *J/U^ 

^ J^-Pk t/iUvu-r d^fu^f. 
^\?P- /"% J (Jli'bj) JV t 

\jijy* pi zP PPO-h ^ ji P~ w tiu liy p\\J- 
yi-i/frv jl j lFvj l/sv j t^l?* \jtp*S Jyz>ZZ 

P. GJ)Pii -tfyij'Plk $ 0* \f'/\^\J\ fyi ijtjjl \J " l jj5(^>yj (J/* 

irU Jf Ji |?l (^jijL sW 

<£. ijy c<<«=- 1 ^* u J^Xi(//ij^y 

(T pi- <P ‘JZiJ'l \JP g- ij) Jy (j/iJvjtj L“> Ji'ij UWWV 

/" Jj sj^~) jj^ J^jyi P P/I tP L-\pij -£- Irts 

_! l J3J 

f\- 0 b u /f * /jiftijf P P p /^ 1 l/* _ o>y t ijj^n ojI jP 
SP *^J-> r i/^i/ 1 J-* Jy ii uP^Pr^PiS Pb^; 

0/Z jjI fij f* <J>. ‘JlP* 1 1 <J7 j i Jlj p* t93oy Jy (/* u? 

Ok <£. t/yiJ Jy J>/> P jg ^lyjf JTt ^ 

ttK {A/ ij'ir/ it-i;i ji «L /U'Zl ^mP\J_P j) PpO/a 

c- g-'mP yP""^ /£<£ i/yf »/(jr ‘tf^Jjll/* {jp// 

Z% />) J? Jp fy * wf ? *L"L PpfJ? 

7^'J- -PP P *rpP “y> $”j>i 2- Tot#. ^ 1 J>/* 
*i5ooi_ Pu* \j\sjsP- jyy"J>y g*j\z J Jjy 

L lV/ f*/jy (/ pf & f iy& — tjbs y^t ^ lT^/1 ^JP- 
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ij[m jjj' 'fjj z i/.y" \f‘ \S jsc. ^ 

Z/U-Zl ^ (/<L * jWstjt jl/ ' J? S 'Jtk I/. iJ’tfi J$i f 
m/A L>I, C»c *L ij;VZ i-L feyf 

jui ir Jt> % Z< 

Zlf Lts (/V Jt/4 1 / b^ot ^ iff z£*fjZ 
$ UjV ( tfJ'i&l m 6* &yiZ L f 1 Iaj JjO I 

l/ yjk Zv if i^tV Juyi ^Jyz 

j)j (/* -jjf tjjf 6/ b* if ^ <£i- Z. <L*r wi^Zl t/i ?fc>r 

sZ J/^l/lj^ 2500 /- ^ w~-VJ > 3 • ij ^ S s&\ \J\ £- 

«c. i—'lPi i/^yi ?t 'nif y t/jy-' Ji* i — k 6-^0- f>y 

y y o \$j? 9>ij /<£*$$ jw 2L~ tj't £~ yy ?t>ry y t*u 

ijlyy’i^C* L t/j (JjfaS tifji if L^ZZi/rf C^r"(ji 

St cSc/^* tf i iZ U ^ 

Ifufli-yf I jil j j^ty y i//J £_. k 2_> ci.1 LfCj* J>f yjUr" 
(/* (^yr ~y>f ^ w^l/^ jy i" »s<fC -t>c ik * j* j **" 

t-yd Zb: j£/J -/!_>< ifCCt (j£ Z 1# 2~« fc(4\J>j>S 

fii/£j»i wA^^i/ou^ u' , c/^~^- 1/% y ^i_y y y (jui 

Z ZvjZt_>* i ^Xi |^ I- cZZ i <£_ y ((jy>j J’.jU j JZ)lZ^ 

1^ y Jlf y: (ji yU'l wii^ J ISO 0 y_ 

t-5 S i jyi ifi y Ji^ n ^ iT^r^ ^ byf yl 

Siriusi— ^ ^ ’ 

t> yi jih Ag Ji^ Zl J ^ 1 
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‘Jig 2L f jL<? jUt £L f. (Ji 

l£*t if sfj>\ t/TiUy r'L^ci 1 

tj y jTi ^ ji (jilts'-/ \J^>\ *}$■ jf* - \Jf* \ jii jty _*£ 

' “>lfJ &S* \Jj>>>7f ^ Jfj 1 (•/"' ’■ Jx l^ y JO* I Or l ^” sjl 

Jr (/' ^ j* £> 1 , , y ^ ji J^iij f Uj CwW 
[^1£3 1/1*7 t ^ fi ^ ■ i— If £ \J>j\y 

lSu ,J &'-£- U* &r f Ug jUt? I /< t—j'z' '<~r 1 f ' ^ ^ If tl<£ 
jjj Cbif'/Wlt—jb *L L~ 2~lf *jf 

Jr,*? jtrfi -i£W U/jii*'* i \ij?£L ijyii* (3i/j^_ fi)£— 

\jfcr* \ iJj t: I'Uy *: JjC 1 ^ l&f a^/j* 

fhibiAx! i/ilk'jljjl sJ^~S\ lC ^ 6 J i >J ( 

cfe r >uv J" J f U; ijoyiif) cji/U 2L/\jf tj!f‘<JciJ^i 

‘\$j^'-\Jlj\e^J&\^Q^fc-tjl /\jTl | jLfyh iftfj) ,-c} ’C-\ -£- 

if l j»\ Jj> u $ M 1 y :^ U- u^ 

^/1^_ (Jr/<^- lJuIs'I—I} } ft d. fajy'f 

{J'fcs li'L t/ 1 fjZsm) jIt j Jl /:« 4— 

il_) s? _s£ ^ j (J?" bS-^(y »U V Jj yU Zl tJjj&'d—.fi) fj&i 

<L-?^<L- {ftj l-yit— ^ f J &?" StJ£jy' <j 15> 

yif-KC^O/ JLjU«£ Jl \fs 4 -j^jhj J 7 } 

u*f*'d'u~ f* U* 7-~ 0^/7 i) jj) 

ZLor* L ifj) (** tf/'Jl' C > Jr 

st/ jU ^ \J > ‘ \J^J fK/' f t—jZ' 
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h — ,k \/* \ \J~ 

C£-/j(A/ L / i_ -tf t£ t ^ 'SfS lj L- ?£- 

IrU j? |^*jf L it-tf d~ 

jjLV »j UV ll l^4~x ^ $ j C y ^../l?' Cf/ 

(ji uy ^ j 

i/ly iJyJi>JaU j/)~ $yi »3 ijl? £. <L- j't' h^S. 

if 22 <l — /.(?' j>ty -ffib ftJ’fccLr ijzjn ijZ U } f* (fu^" i £ >J ? S 
<j}\?£tOh i ~ if <2. »>?•>* 

i 2-fcS/S. ju J2 u$jC -jij •-'¥$<=- 

J!&<L-&:/<z~&jy'iStfj\,iJ/^£ i JJ ij)fj2\)js fy'.y'iS iJj^U f 

jj-j. |J )f tjW**)-\J* h—zfulj£- t—j'C' <i_( ijt 

** ... " ** * " *» r 

5 As >1 s-iJt A 3^ A £-A 9j Zl 

A cXjj 1$ (jUU 

(J* tS^ fcT 

(J 1 ./ L> (Jj IL hA) \f\^ }£?*})£- \J)jfr 

£T)j ff*\jh J— iJjl (j£ 

Zl>*U l^VZl Jlf 6y€sjAJr^ 

l£ -A) Jl r^^sjAJl. j {/j fj^-f -C j t" 

oj ^ U£_ Jy^ sj£ Jb <LU ^ 

^ ijt ij)j&\^s S£- 0& lf*C \J\ i/L 

*ijfi jj ^ 

Zl jyCji \j^)/lL U* J & A s U* vJ W 

jC UOU 4 ^ IfjUJ 4^5 JuU J^L i--lj jj^ [jj 
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*CSsr/~Lfj f I* \jfc UzJ jL'UJ’Jtf dbf# (j L/^jj T, [J~ 

LOli^ (^i—Jj i}tf Jjc i _£*C jI <S >2 Ji\ ij'* i— )!?\ Jl**^i ijiJy* 

_k^_ (JliyO J*'' j" (JjyU JJ 1 tJjjly' 9J S Jl> 6_>i iJ 

Zl lC^Ij^- _ i^J^i iJlM'tjZ'jC'J /£> J—ifi 

I \§>J -ijl Z~yi (J^Ij jJ^£- JjL j/U 

; J ^»jy i-lf — i; jlfji yL'-u/f Z — oU 1 
yyJ^ y lJ V jf jj -t/r 2£tO> i Zl JjL jfy ■/ 

x 2u^ ifyiJjii j\s -£~ fej l?. 

w. y^*^. JjL C^j^ >^|JIf ^ ijl y-c_ t? j JjL" wItj — 1^ 

J?v t/wTjy.^- y k^j JjyCj) 1~ \?L- Jjjj 

CJtf l;<c_ ci^ E ^4-' J^J-^ Z-^Zl wtLU 

jyCjl^/ r *CjU- Jty^" Jj^ L ;(Jj< Jj^y^ /L- jLj^t-TjyZl 4 _-v£'J , J_ 

Llij iJ uZl »)J'£—}J'j\ih2)\J\<j!>y^\£ 

If * osti JijU C^J jy^ l&f ki3j j) y yi -jy^ -.£— If 

f'lx/J? k ¥<L Jl Jlfif't J j ly 

-tf Ob \JC iji U^l i_ji?' 

(Jjf/^Zl ^[SM 1*1# (jly U k-^J 
jjLjy^ _Jjr yij Uj yi yi 

ZJ yj (J- JjUjyt ~l£ wvj^-y ijr^ J" £_j l>j>j>_JJy^^l f y 
<_ J? JfrkjTi L>^lf k^ k^JjiC k2-0 ji w^< k^5j 
Z1 jyw i c/jJ (yi>‘Uyi -Zl (Jjj Zk (i if Zl ti-Oj £_y: Z_Uf 
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LL£ L-* 2-X kfs TwU itf\f 

ft" ?. ft ~ft lC *ft ft~ w J ft 

^ \ wp \jt ^JjV I ^1/ cJblfti z— Oftft I j}\ \jft 

ft\$ \J zjh tj\]& ft's {$ l <=_ ft* \f /ft -%*: }£r* ijfr IJ^ 

Jb ft ft oft ft ^ ^ i_yf £ 1 * - u b i- r 

-<i. oC^ Jt f js jy> 

(/ ufy-Ul ^>i/ f K \ ft*ft?ft- ji£* j t^iU <£_ Utj <i_ ^ Ijf 
ts>Jj>v«lTu | yUj|-t5’ ftA'ft ftii ftyi {?■>£/ ft 
ft Jij'C- -c- J;> i/ Vltf jtb S' bjyj* k_ tlf LL i £o>/* 

(,£1 ft t/- •*' 'tiftftj It Jjft ft \J?f ft ft ft ft ’1? d'/' 

’ft*, l~ c— ft lei ft ft ft< -ftjA'fft ~*fl . 1 fy i> jU/j J>y 

Z-./"t££ j/i> i 1 ^ (J^* t/’^y 'c/>U? 

(Jt V ^ — If uC-’C_ 2 — ft ft* tie- 0 *' 

s jfttJt'SiL- ftjftJ?je)i\ ft* C— £— xil/ji 1 '■ftftft’t) Oi t/j 

ijy j»\ j* ftftJi*ft jft yy f{S*-ftJ&J) 1 iji ;uoy i£ jji j-/ 

J" wCJ <j£ Lf/^ 

ftft* ft- Uty } ft Uo (JjU fl7 (J* u^ 

2,500 -^-- l/- bztV i-jl* L-ift J? -ft- ft ft dT 
ftj)fti-£- 5r“ tj Juyi^U- ft- tjftr* 

tfef-jfJjir ftc »yft \ftJ ftft , ft? J\sft\J)ft 
ft ft? ^ (y Uf y I ^jjUft- ft tV-ZJ ^ (X (JjjIM t/jb 

J^ft 
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: if& 

f^L/** J~ J'Jt) s f-V [jt j lijl « t^l _/w JT^» J, 

(fv 5 *)^ wjjt 

-i£_ Jjt Uj jjy uU \f JtJ’jt J)j (/ £.^<i_ylrt ^ iff Zl ,2 

(^ 7 *).^ (<j\ 

Jl vji J~ jty [^ >f ,3 

Ji y^l Jy ft i }/-<- frf Jf\f £ JjJiJ&jZ ^ Jiff- 

w>*- 

tjJrfV hf}J?i wXl -J><£ J Ij 100 S ' Jti Jt /it ± 

(^/•y^Cr^u i/iijt 

<=_ ^// Jr" s Jrpl l JtittCjjiL J^£ jjfjt k-> S>i j I ,5 

iStljjA £/• Jtjf-'jL it Jt (. f’<~~ ft tfj* Jt £ 

<,fj''>-JZ r fit3M -CifJZ-rt l~fb& 
(&)-£- tny/“cf i ’’id&‘i tu Jjt J u*/iS4f~l Vfr 6 a ?• / 
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“-£x ikif-tsl '/lb: jtfij fit 

( I [ucklebeiTj Finr^ Vt— <v0 

‘‘"Oft fc/liAJ P^y:L w^_^_ 

jihty'Xj £—>& L-r ^fW— <C <Ltt t 6-rZ 

^ * *f ** • ** 

y £ZZ^l£^ sjli y^ f o^^4rt 

Ztji Z ft o r ~-Z £i?-ZZ vZ Z*f $ Z Z^* 

jZks Jj(jTwfZ~Z/lI; I S£l> l^£ Z*Zft?M 

^iyQ— oZ^Z ^ r/^Z Z -Jx tt? wi> ^/£ f£ y^/Z ZZ 

^ z ^/-=jZl /-tf «=- z uzzz <z £*£- z I 

Z v f£ £ 2$jrfrj* h Z y^r aC jm JC Z ;ur£ zZi/i 

J/ fcA *dfjF-<r * ^ *S^4 tifc l $A<?f f 
Z£ (?< Z ^j**\jrfj^ fyt \jf $ jjJ z li/^ J/ £ dZ 

^ *£ Z> Zv^£ 

£ *jA f y jAiy i — /ZtZ 4 ?z ^iqZ Z-^y &fS v^ 1 
Z^-Z jJ^i£Z^i?^ ts"£Z£ (JOjiZl^-Z 

(JfvU)ib >L ijy -tfp- U>? Uyl^ Z Z/^ 
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-ijt I (_£,j\r )A -C- tf'jlj'lz 1 ? ‘\Jt 2—X 

‘tit \js^\j£ L£p if i—y fc/o^^L d } J^ 1 

\jZ wfC ^l-^LriCw 

XjL C->|^L to t*? (»</*) 4 tt ^ *— 

•Jyjf* lTlF ( cTo-'f c/f yiA: jbA Jyjc 

/' L. b< l//u JCi i/^ i/ ( c/ 4 * j>‘ f* 1 ; ii/ 1 OU./V 

i/I s=Jfi: Sfr l/1>7 ->> ^5 SjU J|j i£u lT^Lvj ^ 

jb{j£)j £—ri iS J-j? (j£ t p/ rir ^ 

)C -C- if. G- (jA< (JmJX 0* Ly-LM t: <=— (jA' ( (ji 

y^_ \J* iJ^jC jjI ijl? sjl g~ (jA f 

iWJ* t/ Jto> y£ u/MVl 1 / f ?<s- u*fL.* 

J% ^ X t/*£ <U* J&x 1/4 ifo i_/ J^/t/ 

Zl ^li,/ [pj/" t ?l“l? to \j} \JZ. - t\e j'J \ j£ \J)[ £~ I 

ylcf* ’-vMlj/rl if (/ „ ix-'f' w'iXjIy^j/^ 1 

yjl 'h/Q\ sfli- tjf^x. IL yJ-£- yljyl (.P j^l/j I^X 

ifjtji/jsj- Jl \J£j‘sg— y> l*£l if L~yi } fy, 
if‘ i}J Jl itjjti j3J Jy Ju*j£<A A 1 

i) /j^ <£. Gs< J> fifk J>\ j\f fi. ‘JlJx. V tiJ >3 A? 1 d^-G-J 

-<J\j£ If 

?L$ 2iX £~ r>/ (/\e- ^ 

S)l ^ yjl _^L- tKt'L' ^ y £T ijd 

Jfcsijfti uj>-'z -£~ 6* Gc»^\)iS t/iJii &Z* 1 (jicflrf 

LT^Jy^-L^ l/ 1 -’ ii lj J<J?JS) ajlJ&fi 
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ftft & i^ 1 ft*ft \ y \jyi ft- (Jj> Tjj ft iJSj ft ft? 

w 21 £* 3 ijic &/- 

sb w- rj5cf»i y vA>jvu J " ftuftft ‘ftfft ft*— /"J-’ 

A -2^ Aj ^ f \jszZ“ w i tfL jyt ^ 

<^vl «£l v'fv*?'* wjJ jU* 1 ^—- »? *2 / w L ft c ' L 

-*l iJiC&ij jij&i) £- U Jt Z-yic—jJ jz* l 

Jjft—lc Jl ? 1 iyi 1 (/V (J£_/l 

fttf c-\ i_ Zl ft ft* i oo^yi^ ft jft ti£* ‘i//i / J/" i zL £ 

2^ i-jf'twc/) <-£fti\f Ifc S' (googai) 

-l£ <£t Jl-jV '/> 

/'‘’lOOjrfVZl JJ r -^/;// (/^» ftif\/i‘}^-\^\ li: £<< \J$f ft 
(ft- ft io" Ic/ j^l/lTuAi ^ ~T V2_u t>r 

vji >fyj£ ytv)^b) ji £%>!>• ^1? js\-/* is .j^V *£lio 

yiy*: ji ^l^^yi_y^80^Ui^!pC^-<p io^AX/ ( ylA? 1 
ft/*jjl\ftft<-s'jft.zft*Je^fft L $ft\f \e ftiftAljftft 
ft \J$f ftz!tz- uUJi y«- - ft— \j-rf 'Z'bj io l ftft 

jftlft ijft?iJtfftj}\ J& 1 ft'A j' i ft ft-fa 

jU^jaaAJ {fttjQjtj ft-ft L ($ftf{ ft—CrsZ. 1 wLtf Zl ft? ft 

4V i/ Iff -y j* \\£ka- j» J* |> 

ZL «£. is? tJ u wj u/ j>ft*f iy J bjA 3x i- j)> j u u 

3^1 ftt -ft lr uftjt ft-^ t^SK/Ci 

ij'l ZL ft- iftj jljJjjyfl) ft ft Jit ’ |0 |,J,t,J :_ii_ [s aj[y J}t ft le 

ft Dg 6/?^/ ft <: jI ft- 6ft$ 6* Jf 

^i y lA:^ VlV 4 (j~ ftif-ft-ft U $Jcfift \j>\ 
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4 S Jf ) -Ul 7>./P 1 7 4 > 4 ij-ic- 

\J\ iSe 4 * ^[^*1 4 ^ * it iJ&sil 7IJ2 

4 it Jii /PsL (Fusion x3 1 l4 l IS" (j4 

w 4 44 f- <di- <— ^l4 <£_ ft-: 4 }\jt 

r r y 4^* ^/<4 ^js: <4>lf'4i 4 .-4j1 4*4?/ (4^1 / iiA5 
ujffe j/ ji '/l- tif 

~\j1 \- >££■$£/*'&£ (/^r 1 f-4 

v\}k. 'y'iisyj-jt i ji j) 

&W Jii> 4 ytts ff\ V 4^4/ jlv 41 j* 4-4 4* 4 - 
./>’i4 4 j y 4 ^ ^l£ j 4 i4JC W4 t)wy>z^iyJs ( 7^7 £1 j^) 
_■ k_J 4 j40j J,'JJ »jLj 

7 J»u 4 r L ‘ *2 Mx Jit-sty 44 Jl3> 
Je s(? /4 4 4 c/^jsj t"Sf U 1 (QuarksX/^4 o4* 4 lP^" 

4 j/j £&f\ J\?£ fjC \ /{, 4 \ jPft) -j4" ‘j4-fc{ Lsf y4 

JjU <l_ /£",£/ 4 t *4 4*4 <i_jt <4^4 4-4- fif 4 ^u 

4 l ijs r ^ if*0- *4” 4/y J4 j l 4 ^4 4L4- ^ j i 

* iJlj£-.f\ tjXjy 4l4 

4 4^4 lm 1 * ^ a I ^ 4 jv 4 44 4 4v 

4 i4i / 4^/ 4' -i/4 J44 4 *=4 
-<£_ 4/ 4J4y 4 ‘(j?* (ji 4*/'^ ii j l^ ^ »>i f£/i ty 4- / j;4 
^i? jy>4 4 T>jf 4/ j4i JJ> -£ »;u‘i j^yj (-Z 44 

j\Sii Ji\ \jPf> ^-<l- cP\f 4444 4W 4t*4jj 4 v4 

4 4>^4^ A<^}\}\ 

ji/i/CiUy i/4>j tTi_>r r*_ ;i>4 c^Ui) Ji 4/^1 4 
Lj L^| 4 *i— fci 4* : -"t? 4 cf/.jO—y' 

* “ If ■ “ 
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.sAi-tf tb- jZ J*s J> J rfc-i jts'C Jl/^T 

tfi V (J jj| u£ i / t{j)\ 

\fL sjJt & t/ic Jyt/ 4- J f*^ 

£_ (^£/U Lf* ^*'’- < ^- 

C^W tj/lH" -£. £. JUj! 

*" I 

S*V r dyfu?' -U2 92if U&i2-b thy v> Jvj5 

yj i-ilyry 4-" 

;»ji; -bj st<L-nJ^f 

} wpi/^u l/ji iji i^C Oj i y ^] r 

w^t-j jAi £ i (^ \ i 

s y.J^f jly T(_jP* jU^jfU^U Ity’L' -l£ Jucf 

Jl L <£- i/^j£ £/* /'j>J-t? ! J~ ■ tAa/) ^ (ji Ul^ C? U' u^"^'* 

> jf ijt “/*&' uy< ^>5-^/? 2l~} J tf 

ui£ ^ L^/Zl j^j^L (/*» ! (k 'Jr^i (ji '-J$ A* 

-£- 

i 

*—**-{jt &C zC ^Urwiy^L- ^ j 3}£- {j}J*y6 

cf* {jt l~y~ L~\? -ijt Z-UZ~>f ^y^L^^I^ZJjiL 

jjvjJ oT^J? \jjt if^dC^Uj J iCw-£l l£ ±£jJ \J^~ 

2L-J xfi (J^ \jt wjl7 £. <Z—/* 9jl J$\ l$4 if* 

tfj djI^ -Jt i^s S*£* ^ ^ $J iJ 

Z-lf f J*ty t—/}3 *{Jh92 fiZjJ 5J>fj t—- ^ J3 1 ‘ \/?s**£p3Jj&\i 

\jz {}Xj {fi*~ijt ^yc 

i?j tu ffjp ift^ j/fi. ^ -tr> ufj^b m; utn 
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Jj iSlp y_ f-‘A l <Lj" !> JiTr* 
t-tf Ipy^AJc^^iC^i^i y^uj tSdil‘/j$ JUUU 

i 

/\ i—y: (, P~"y yiJjc yt>s X Xo J (JjU C ^(jA ( 

/Jyjc i— ivi932-4^_ X-Xu 

P t>A * '-£■* '£'£ V XXi? (Xu j \jP\J* it <L- u<; »i 

-l? t3 ^ ^ ^ uP*c£ &> C# P" 1 

A Jy i)/s ^jOx. X X tafyjUi c- ^ t Zl (^i X V X; 2i-'lf ^ 

-t£ 2£Xl X* fou ylV -(l>. {Jl)i i c~ jADfof \j$ 

t}y ^bC-pjPX^ ^ (^UVJ<£1 (Jwti-^l?<Cy V Jjtyl/? 1 

ij- d’A? 1 i V X Xfey (J- u 1 "^ <=- *tJ X <i— *f JA: l y L y 

X >tr^l Jiy'yl/l S' UXXX 1 l)* ^ PC jl> X 

y^y jU? X > f r?< U/U U* S' uTX^ 1 (/ (Wu pL jV 

Qj> c/T jI*i X^ U<! -i^ 4^yX iXf-£ <^. li^yU X. jiv Xj'tV 

« y (*/? v ij r r ><; f ±* j? 

SJ—bj? 'cl)A. 72— b ^ii A!_ V W X" ■ 72—bp'^X 7p2—b 
^jcyV)S92i;J , \ftj)iij7 ijX T yl_ ij J 1 f X *)/ 1 y<L ij ^ l- Xoif 

f u >7 ft ^ ly 

c- ^.y^vj/y £<-*/» P j \ X C jt^iu ij‘ X vXSo*A Jy 

X? S^y^t? Jliy^/(X‘t»>^wyj l X uX'X 1 

yly^lyly^i-K JhT^i/ Xjw^jV^lJ^A X ty^S/ot yf 

4'^v V^lX,y yX ^ ^ JX, >-X ’> LV y IV yji U? 2 _/£j / 

Z p <J X £L- ^)j}\ <jCi X ^'/^ , -^> (3 U r| ^ t” If ^ X 

X-X-Xly i_u fwc/^< C y(A A y IV ^ h$\ SCk, PJ. 'Jy 

^ yiyjc ij^ jyV X^U-ii- Jlf-fw^liy U Jy y®*y uX 
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ufif S l Y \j~" -l i}A 

L.fft/sA X^wii <LL<£j 

Ik* iJj L/i >j* j t^ITt d-^ As j>\ L/f \~>f U yd 

-X&LJ 

*—'// d£-«=- (r f ^ |^< S' i)(j y)A: « vi* yLV jj 

vi* I ‘ \d ^" I vd ‘{J^sZ ddS" 

/ij L 4* 3^^- £ i£v y -4 Z-fe* (/^ C/T* 

\$A/A-tJt iLbiy^tiU: U y^y^i ff yOxi, jSvi*ylV/ 

^dZ^-d^^- Jtfto/lAc u **—; t 

y li^viJ 4 ^vi[ ~C_v 2df J d UiiX LMd l J 

y «iLv a) “(j iTd* *i— d^" 1 t/j<5- ~2— If i_t d"^ vZ (Jv3 

Jt^ 1 d 1 “d? i-l v yi <t—$ t—$ bfjH 

c> d- d j X_y?j *—/£ j *- ^ (J^> 4 dub (34* 

f 

jifft*)*)*/ >c?/> 

vv%j99jfy ^Xd- yC t#: (^yy 

L/| d* vy £/vj" £/*y S'^ 

i/S ju^X (/_<!_ y <=_ d Jdr^ try v Jty ft sV* -Z 

2_y Jviy/l^yu Jy (j!>f f-Evi f-^* y dZ 

i4A^£- f> tl*k-c/kS<< d" d»* J ’OiXC<£_ily& £l £ 
<p- L/*i L?y ts*jl7#t»jik Jly*i— i/V -d-k ><l t 0 

S'i—xvUlyt/wy d**U S \j# c-j / c- \j}£jjj l/I ijly 
wjy iij^_-ij^>y’Wvi* ^v*y^yj>4; (3^* *4- f d* 

~l< 5’ f*l* d~ \jiJ^ 

fifi—c- S' If lT i— 7* 
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w lT (F tequeocies)^^! (Ji^ £*' Jr jsI (JT^j J — lj i— I 

^ Jl>Z1 jl,jS lAt ~{jrr J/i ^ jj,* <=- JV 1 t/y 
^ '-Q jt u^/’f \s/* <y.& 

\%f<% m u[t> &J b}& JW-^ \S&iV*»A £ l/ ( 

■JJ fc*U*f {!^tj !jt _J I 

y>y/ i^i *./-£- <21- / U; £?2—b ifij'jZ Ji^i \5* ^.m' 

\J^^J ji\‘^ijyi (/> ijC l=-I M y 

<J?A tJ jtz H. {Jjrd (Jlj *L-j? J^,jy ‘jW iiV j J—~b 

t>b L.!/ (}\/) if* if >£) £. ^»f j\Jf \jfi -\Ji i_j; 

< J^*\ &J—h .=3 It sjLj \S~'&‘ 
i__ Ij b=*v I7>JJ (£/} fioootr jfjt/’f’ ~l£ 0 wit' yip* 

^vj!^ l>i tfi, |Jl£ ‘\jt [J>jX 1 $<£- bjy\$~\Jl 2^f j £■* 

- Jc ijJi ji) j U j>j17 

L T 

(3 i\f Zl iJ j t ^ ^ l/" of if'!/ 1 2!l ^ 

5 1 <lL (jC Jj t ^ ji 

J 2 — /" 

uTt£ \J^yi ^ 

r £>i/l j JjC*^ ./jJ -<£- &*z if* 

Ctifm if. *?jy w*lf i3 ^ (Jti/y f^A 2— -* <£- L^ 1 

jy y>>/" Ll^>il -r^ Li* 2^ JL'/Ih0|j£/'' JlT'O 

fU > jy'/ fjt JjI L~ £- £- ~<~ tV yi 

j&.l— b 2~rt <J£ <c_- '/*- 1 iJja^x. Jjv>I J jj?/ Jj^. ijL_yt> 

>- 'f<z— \}\Pjy*\y^\ jl i 2^. 1/1 jLjjjI 

if" 1 1 l/j /rficr’/ L-b 1—K Jt |^ <£- 

(Thermodynamic Reactions) lJ^^ 7 
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) c/ Ji-f , ./-If j Z — /” \§£jp) 

_<£- j^^j'tiyZ—fsi^jfyjJc^Zl ijJyriW 

<; — /t> — L- iS \- J3 4= £y ,J (Cygnus) Jylj £/* 

U i * avt^-Ql'jy (J Ip I (ji (J* (DcEeb)w^i 

S Ou'V' '-rt/22 ?/£j\}-\xh&e- of to £-■*—&& / 

£_ sjL LIIj <LjK C? ^ V ii" Z_ Zl Jy l/f y -ifc# d 
yjf t/j Z^yr >J[j t^Zl (Jjy^ J;lj (_/i Lj f \jij\y 

C^Sute I f&y'i—f! £L-) ^/, ^yJ ( J l}/\ '$CL- jt CllC/y^Su^Ol 

I 

Is)* [) \lSj% fyi? -Z_ Jf Uc (X ijy^k /£" £y/^ jT £.y^ 

4— J»l fkJOfir Jjt^ -=4-'< >f L _^=_ {JiltmiJfr- 

jsi \J&3* j£\s 2), (J jy L v ^f:7y7 c > jX f ^. r - - l-^ — yj* 

-t£ z_>yj y>?* tM ji ^ ij- it 1 jt 

\^‘ ^-yly'^. y^JjLy o)* {) U 7 —UJ cf^^c) iS (ptsjadraJJoL^ 

i}yi $ \j \j3?.i){X. Z } y 'Ajy j» £Z— ^ 

JUwyl J? t£ fajy^jlfi {j/x {Jj' 

>> SiJtitfT* 1 ** \ Z—yi iy^(J*^_ e£^Z — ij Jjjy<S' 

~f~ tjy ^j)* {$/■)) yp' 
J* 1^ (/^y (J" ^jy^f tyi 4 rf’ujs L (j£ 'J/D J^jy 

&jy~£~ tf\j£[f’ jtt*(/(^ i_^'Tyjlyy - ly 'Ct \J)>±S l 

yjl L/f 4- d^jxsx. l/J’ S y^Lc- C£j4l4LjZ 

f/'c^Aij J )jfu 

')i)Jk L/7 \f‘ jk.)2 b) > S y , s2 js I /^'/?< >t>y 

|JI) -»2Aj\L 1 ^yyjf £/y>^C^’j/'l^ [c^y^; 
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v‘if \Sb Jltf' ^*0 \jt l" l S' iji bjL 

») -i Jl 2— if j'J ’ c— tjZ & i \$j£ jk)x *-~/i *Jp y (jy^j 

f j‘f — & e£jiJ?s 1 '£-■>*—/£ hJ’O 

£- *2-i 'j \jt *2yf -\Jl 2— if J^/r L c- <d 

* “ * * 

jj ?y*w5/^(jy Zl wi,^ JjJf ^/f (Jr* 

"\ \$y£ f j'J 

czJL \JL X5 \jfT 2—j'fA/\2L cfij l$[ jhte-c- J If 

cfOvxl Jvj js'i *■ zsuJ" /^x. ijb <Lt-. /. )xte 

~<£. $aJU'i ifjxJx iS* 2— b j—x JyvXfX' £>s3j 

M ^iXc£j jrJx Jz J> 1^*1 4 _ $1 jt / 1 ^ 

c<*i I— Cl iS-'XSX ^ \jX '(J^i—Cl ± L? X— If 

iji *=-i)l? w-'l 's'fgLc— 2—}£l—\) t—)\, H ><jf> \Ji : 

S'sOx jiivtjs fyt \£ j$jz)x. j (jyV>jt j j£_<p iJb^i 

S' 51^ Ji:A: iS^-Ul if‘ t/ 1 

<=£00 </.=*s if {Ji x_(> L/ju ^ *=-i^cf/i l£ jys' 

(Jvvl? l — ofC* 3 lj Uf £- cf->*^ijr*jZ~c$ 2^>‘l 

w^lf (J/*l ^/l -2s\f. ~ -£~ ijy. Us jx)x s:ij $ £lJ J* iyC T » jU 
_(^ j^ajI J jyzyjiy \J))Wi£r i—J&J'tJjl! «l — 

pli 5tfC ^ JXSX \^^c~ jZXjO 

^•1 *t 'f\J$j\*» i£ 1 ^ S *_y”y (/i/ r i 

H jxJxl 0~ (JU'Vj <L-\£jji\ c,jy *2- l^fy \jf\X \ Jj -<£- w-l^* 

^W>'l Lf^/ 1 U? jy2* tj"! J J— < 2 _ i_if /^/ 
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(Jjv tT Jjjy utjMC-jfojji ‘tjT J3J& y U tkz J^x 

* ■ ** 9 

Jftjjai y ^ ^ jy f J ^ U ^US fxM ^ &jjt U; 

C^J^j cuH' fU \jZ b j x£ {Jt <l~ J f^xA w/f £-f 

(J^k 1 d. i_ *r U; lT *oj KSjc -<£- 

U^>: £•> [/^X \jt &3 jjW 

<£~ l^lT^ b<*x 'X&u t j$\ ijj\f^i ^ 

\J\ jj& l £4 '1 s' -£- «H > £?’ i 3%'\ U* \i)iJ^ 

^ if\ji i^»jL ou (jL-' 1 ^ -i >W / (3tA , f*6^ 

^ j^y-f \ <£^i j^y>M %j jj'ir 1 * i>f i fj g~ S £— >1?* 

<£- &'}/.} $ ^jr -£- tf ^ jt jlXI g— <£- fr/jr* 

y 2—\e yi [J^Jf U~ cfiijifl \$’J/ ft/ <—?>. M Ju- j/ l ^L 
w-'lf ijyrl ^-r fjW f l)-^ tK C^it SO^Ll b/^JZr*/ ‘2b* 
jif i—\^ mi ijlj? £2_if j^' Jf 

(£• 1£ fc/jy'iJ bviJ't-fZ—if km tsiftijl i *-s { G— '/. J *j 
M3 jv>iil <^/ZL‘4<£: J ujtb£/e- 

\ff‘JCj* t/l ^ Jijj 

3j i)t Zl Jy (/*l Ij- wCj J\sL- e—/‘*3 w^»j 

if c-'* If ytjSsi o* tSd*/ 2-j£ — 

f&jl/ 

i£-j ijj if ^ )}jf j)\ c—J /“'&[$' i j ^Kj- 

G-- 2L ^Ci (J }>'>’) ^5* tW ^ 4^— aTl^ (_f‘ (_^l 

^ j'&i 1 <f ~^ / <mj\7m3j^-. <jt ij>jXtjst ty-vif t 

£_lf jW(J^jl/i (Jl/I 

t? ljw>l i_J(JUj 6y / '^l^ J <-2t£>^-LT 
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& t } isf & jy ' to Mj4 jj! iJli wij t $U* 

(>*> $if yjl y / J jyU i-lf 

‘fc/jr ‘ U£/ j jy>’ i 

*?-fT ^y>">^ ^ (fid. (^Ij fyV J./ L/ JU|jyyl<£~ 

tL-J'fJ £- \£jj>\ ‘tkJvrtlsf/tf fjt i)j4 ~>rf 

L-\^j)A£- lTl/j y J /(J^ U £. U J /J 3 ? J U_y ^ 1 

i)jj i/ &jyj}\ ‘$yi JUi o*i (J-*H Idl bsJyi#; (Jfsjly (J*- ^ 
-if^_if &}>*£-£- 2-if ct Juj up tTijVjt dl ~£- 

jZ\£ &t/‘<£ J$A- I jj^-j I ffifUt- jr^i &jsJ^ 

LJe L £ y c /L- iji: yr^£_yh yjl jf £_U .k 

y &~i (_/- \jJk,\2}\yt \Jba 

m>L?L Su^ (J* f tJ-X^l jj£ y IS"/" _/** diiSy J Zl 

\jj Jl>i_ jyij/l ifS.bJ' l<f Ll/u£ J* y 

- w U j l IS^liS (JUU iyi>-*lj*it^ijjy iy U”" 
III U- ijl^ 1 »>l« (J< wfjw^Xt id- /<£"[ b (jQ J" ^-yr" 

'&T fy)l t>CylT lyU IS^-yUiU^^ ^ t £—7 *£>) t) y T_<Z_ 

y-t &y» Z^- 1 6j/^2 >/ (j/y jtjyjf bi-yL 7 ^_^yjZl 

/ lT 1 !? »Jt/l Jr 1, (jp &yr>«y <£■ ^ >f J^ ( (jyU if ^z 

(JZ T^. 1 3 J /^2 yil ts>/ \>> 

\j/ \J_i [$j/ ( I U^ t/\S^J^£~ t 

Ayjv-jil/iz: T(./^'(J J- Jz^ly 
£ iP Ui «/%i utf o&y/f+M iA^ ‘ tt-fjtXL 
y?\s A- (S'.j y Jy (^jy>'l LJfj /i^i ~i <^.i/ ^,yl? y>*l 

Jct—j c- j u *C y^ <y it' <-$ & *-£■> A- j>\'l>/ -$£—)/• 
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jltUfl<wf» S i* 

y^/? 2~ii}> j&i))j\ ^ w-^ jt ^>€ J7 X. o&$' 

Jl/U ' Jt Z_,' JU> yi \j>X X \J*r£ jy' i—j'V' 

^ tjZ 7VX 

JfshjA » ~(jj 2_UjjL i/j/ix'lt’ J" £>X J,i tAjJ 'L-fiJiuz- 

U~ cJ 1 i/XSu^X o/zl* eft t£ X 

\$7 I $ ij (Nebula )['“>' 3^i"yT -L^ 0" XiJe (ji^ ^ Ij'* 

(Jy'w;/2l i^j'v'b '//-£— J>^!U (/Jyl>* 

tjf jit: wf^- So# <i- l/-^ 1 ^ 

-l£ 


/* H 1* y h Jn £ J 


U"-* 1 


- v_- 


- J _ s, 
' m T f * J ' m T r »S *~ 


ii-v.* f* * fiG fir a7 

‘%r yy w^‘ ^ ^ ■ ^/ 


fijpyi i/f-lfiZ J l£f jjlj k^/" Up 

y» /TW-^#* 1 <A X/J^X Jj^V/jl if 2u (JJ? 

(Dwarf) Iyjj«£?yj^/y'i7 ^XL J lJ-tt (/(/j) 'jt iZT'iji'C' 
Jt Xfj*f '— fi> X} tiftjt w; /;>3 JlcL I -£_ 
^If X' XX c i& %/ ly: ^jl 

Z_* .4 <=_ .4 c,viy ^.t ypVJyji 

»>i?" 14 w l^i _<£_ p^i jX=- yy* 5 X 2 — /" cf*/[ X >j jz ^ 

_<p 0^4 j? t ift/j >ji ^ wj/i ( i,; )ot*y 

Xi ^*tjl if^jyJL^ >jl i^T “ <J“ y7->j i-j/’i—jtj 

X x& ir^yci (SynihiMii^ed)^l i^ijX^ X~ (Jjjl?' 

'<yf 2_if 
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J—h S ^ ("J*' JkU 

:jg <JLx yh h \$j jt Zl \ju\y / 

Jl+i J*/ J yl/jc vjiI y by us ^/a 
cA^ yOx j)\ yli*yij*l£ijfiljit fc/j Uj ^ T U *U 

ci^ 1 j \j yissi j*\ yfoy <zAi_fe: zTi 

~4z~0*y Zl 

i f * 

(Jw^'-C# <=- Jr*t£- U* 6AZ- bjf L- If w^ 

Z-f Ue j^*/l L f^j^Jly j^-jjyj * iJ‘ A~cAf tZ-i jt 

1—b Z—if ^li c£ /"'A \J^ jJ>"J sy* Jjv ^-If* lT 

ti^* 7 lT^: vt^-3 4£ /U- jjI \JL (^-tf) JjI m 2_y 

j 

ij^vi (ji ijijt'AtyfOiC- <jtj i^2l !»C^) -ut 2^ ^ iji 

-A if \$/'>> 0 \J&f & TjC ^ ij£ d 1 -^-* U~ jfC^ f l5*’V lT Zj ^ 

c */ '{~ \J- ly^/'fc U“^— 1 c^ 1 

2_ <^— [z)ij £ I cd (Jj./lyJ (j L—-'-' cf.jtftjt jy y^y I i^y ) i_/~ 

y ty^ 1 »y^/t Itf -2_x ^ c— ZZ\A}Z— <: i^\S J $ }?/*\ 

<z— 4_l \7' A ''&-£}[ £- )?.?£— l/i jjI LViji i^U* 

i_/Ub_j(rt ji JuU jC 2_r: Zll^j (/‘a^ 

y^t_i;<i_fj^_jy c^LiT vU^4-l iff-SuA -j&\J_Aj$'‘\$/ > V r 

t y'JfZUl Z z 1 |^-)y k£.Lej j&t j>i ^\s £- 

& ti y 2_U ^ l<f (^"j ( y y \fA »J fi-~ J t Ji<i 

tSu: k* 

■iJA‘£L- i_ipy f&AiAJsS {/ \J)j C'AJy.hi^^A b^iy 
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j}> izf. j} l \S~*f ffy -if f^jy. if 2_:k 2l- £^~ \JyO f 

f^ffl? Jufi— \J> r i~£~ 4—yi U; / Jij\y J 

Z-^lj ./ jf/f'j A (Jl Ji. IS' (/ l/A * <i_ Ij i_K U; tk U iJ & *z* f' 

tfifiJlf^jAiJSsItsc—. zl^-fzlfU 1 {)/<j2 l/U £- 

JiAji\j#£ •& *}**-./£ A ^ /« ^ jAt fji 

/ if A \f fa ~lk cJt jh£- \J \ » L ,f ff Jizi^tjL i'U Ob L-Zf 

f <=~ i_L iff J^jrfc- kfu$ L-b~ tlf U ti\J***\ ifr^d \j& f: ijj 14 
jijf. t* i/1 ^14 bs/ift 

i— jfff ijl; i/Oif/alj-z- if& 

?lji f^-f U/^f 


jtji 


Js.-Lif lTl/ 1 L/“ U* if A- if A if fljjfrjfb if I iff! 

7 *. f i . . f tA w* *J Ot . T i . r* W t i * ii f T Li * I * l 

£— U * 0 '££ U- y Z~ w * yjy U '-££ 

d* l f S O jrj L Jjf if -UOti I 

h'jrjf L-yt Z ~f Jl^'<4r' j z^ if IrU jt Jfj H ~\j! ff f & irU 
2k. d. Ji'iy ^ i"if i/Ji R *'iy ^j?jUL / ifu f 

ZL-ZZ. *1 i>Aijifjs i}/y“ob Z~of i)!./ j^ZfiZ) ’.\JZ 7 1 d- 

jt i/vr* Jtv tMV 

*3 ^ ^ >—£* ^w>- ^ ui/i -4- 3^ 

if Afj if f > j Cbi^f ) fj/ly’) 

j>) f'S f i)£zy £- Aj)j» by. ^L> Z-J&As if a if - irjfciy 

fae-Atf'i 


fZrjSjAfj 'dftfZ* fiifj^f^Ji^^AJyf iJ'sj C^f ^ ~ 
fl-r'P f-fjftiL-f.sfz/L-fjZj 
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-it .Lb f Zl (3^ I/Mi wjC bUL 

>yy t j/u^ iiT 

U~ JT jijTiS^Jfr £*- /^BV 1 — d 

j (jr** i_ u <~c/<£- ^Uj & ^y Jrr 

«±; J £ f-Z/J fiJ*! fof Jlily jIaP 

f^y ~^rJb{ k- Jx (/"i jlTji l kic> yt/ J 

X <=i- ^ ^/i ~c~ Z^J" *~>je / \Jj& l" 

^lf ^ i— t^isjlriy?-^ iLx*^,^n3 ^v*yj 

iji y^Ce- ij^ d 1 -^ .4Bk_ij 

i_Lvvj) ij' [^-uj c-^)>S ^ j)jI>A 1— Ij (3tiyij*^jv:> ^_x 2_y" 

Jb-lfkpC yT l i/j/U^ Jb- i^jL* *^ x i>; (ji 0%.\/f\S ^ U~ 

sfi/rf't—jl' t—j\a ’y^is j)I ./ ^ Jy^* (Cosmic Rays) 

s>l>- JjCjj Ju L)^yU j ^!4 -sZT $ j (33^l£;U< *-/! 

JU ^ tV ^ Jl^ ifjiJ 

jiy <3/y^k? js* Jj\ if Hi t/i ytT/T^; Zl i^uO? j£ JL^ 

lW Jt^=- 

^ ij/U^ Jt If^oJfjGj Z^IjZZv ^>^(3 jfo£ 1 /j^lT 

Ji? 

^ Wl / i-vl?" <j£ (Taurus) ^ L- (j^j/1 1054 JlJi?4 

tjL^^lr fpvt^*-£l U* \JiiZ \jr^-f “$j &\ c)lc*”l~ijifl 
f ^ ZZ ^ j£ cA/*f Jr wV (J?/<^ lT L-j^-L? yj'u vl) 

£-/-]$> \jf fc — & Z_ l/ 1 <3^1- ift fi 6* iS? J if 

f ^ j£r*if k^3 f tjjs* \J^ yij \fftL— | ^iTu Jx [f^cL- 
fh^K 2 L,j£^ Zl ljC$ fl $3 CCr fwZ( (Anaaari) .I^VW^jy U? 

^ ZZ^ >> Z- jUV ^-<r- / 
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ub jy iTijj? 2j? 22 > jf J 4 - l?-' iX* yr (Jo. 

jyjy XlXX bVi 

*_-;X ' l )»/'!?' cJl^y ’v' 1 ^ Ju- &l 

^XX A^jA i/i/^USyrt ^ Ml/i (“oy< 

ly <fi*& (X 2 <J2 i c— \Jzjh ijj w i/Xl (X 

*Xy r yf/>y<L <X*f- jXaJp'j^i jAjTi 

ir iJuTl^ tS>->2 J t \Sd } ^c 22\ c- $ fi/Llr* l X 

2 J ^U~ U~ X-'ii ■ i 22>22 \2 

(f~ 'wL > jjj £ U^Xl/tp < y~d~ t*y t>bs/ X* iX li-yyr «>l?' 

Jl^ X (jy i£ 4_vi?' /jX J j (JOjj X ‘Ju wvi jj kX 

iXj t j £*l572wl?' Jj|/ ( tX (ji 22 22b 22 M0S4“jl/r J 

1604yjl V- X ^ M5 *</ V* 

t/* X jU;I 2 l /X o?< ifXl l/i*LX XjU 

iTXf ijX^X tjy^ X^Xc/X /»i l/¥t uflt*£* tfX L»J X /| X 

jyu>^ ~jt X <£} 7\ ?jt jiitfX x/i 

J-? iJp (J* C^J^I X iXj X t U*“ 4_J^X ^1979/T^J 6 X 

Jo L-Jic^y/^i 97 ^ 15 ”: tcJi^X iX/^Xv^XXy 
‘\X jjfyjJ'fo 2\jS\j2 \,fj>\ > y X , -j :X 2- (2> 22 o>^. 

(Large X" wl r ju*X 3M22 w 2— i—2) tz— j2>> X )bs j)1 

N49 Z- J (^Magellanic Cloud) 

j*~ t/^ 6£J& ZL j\ f t J L* j jfur 

Zl JU ijjj i f so,000[ji ijl^ ijj\fi* l / jfy i/l L- 

w ** f 1 V " 

* 1 • i ■* * ^ 

ci? cX-- i — t2Ld&Jj}\^) , {^2\22)\J > ^*£s)dZ J \ loRec^ <_j(r(/l 
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^ fj—h ^ Ju i \? \f \JujjCa S \J \ lT 

kf./ U’ty (Jl^ 12 11 !/:» 2- (^" if 1 (Pulsar) fit'J/ if/. 

fjH !*& (T £^""i,>yi wJ i ^—1) i_ti5 2 1/" & i j/U” 

2l tj/U^ ^It/' 1 4— <2 ^>yiy*^*/ 

2l Ji J_- L/'-V' 1 *=- ^ f AL. <^yi?" (Jj ^ £it/l 

J'tfjfts fd&jA'Z'/?? \S~ cA V _ii f Ay 

A- fb ftytyy A Sty fA\ \fti f~ jty -c- >?y$ j^AL f' 

-V^ \jf j\£\ ^\jty fS\jt N49i i f^yi &I7I Ijlj 2—yi \J\ ijbn) 

-<£- c$ &S>£r‘tSu*£ tf-’t—j'y Jy/ f jA 
~C- ^ 2/ jlT |"lf'* 1 jjy-*’ 1 -/ <i— if 

^ 1 J^30j ff’e—ty f* yl fe^^sS*- ^'0 J ^ *■—**—£ fif' 

jjfis %0>ty l£ Jj'c- hi^/" ulJ^- i^yX* -jAA- 

x^, £—j\y i2.i 

£/^'^_yl(7 ki-L>yjr^ cl 1 ‘{jt 2—f &7 cl- ij)£ c^. ty i 
(Jtl/jHJjyOj/" IJj l^uO J-4'i?*^- 
f-f ff" ■ —AJl'Al \£z 'i—ylj\p 

<A A fiJJjf* (3 wU> jil $ss *—ty *(/* ~ < ~— 

> f ty\J^ $fl>£ r* f'ijf S tyi U 1 j > t > jfij) 1 tty j 'i 

A— A A aA A (Jy ^1 (jG ^y l/l jy£> 

. ^£Jr \J. Jy /i »y tf- fc J(y y>u"t? -6=~i 

t^7 fyg »y|/ (i; wXl l^clyTc- ^ItJ) c/^ ')$ jjty. tL- £-£j e‘) 

T(ji ^jy> 1^2 iJij'C' •sJ £- 'ty ~G-\g 

^Xlyl J< 2^/ /l>*' Ji-^ }y? £- ‘jfos 

ij^ic {f-l j^iryy^fj jjy>*l l/<i_-yt > -L/f' "<rr : A f A <!—/)) 

~£- S*~A/c!sTj}I >1/^1 t/l-tf- Jlf ulV 
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\J I tj l!^ C- J1J '// jv>‘l 

j:\L- jiX r 4 1 j/-f- to? L& jVj // 

lT Jby>*i<£l uy; ^ -<p- >j^wp i/%^- jit 1 

tjbjuC- iJls-XiiAZaJ? JiJ~ y^^jj d> j d d* d- e^.'y. &f. X. 

^ i>j? i ijs& jt £'£. y# ±4 Jv £. £Je> 

-6f £,j£U* bj;i j 7 1 jb' ^ 4</f 

t? lJ^ ul yuL j ^ L— j\y {$,\s X \P ) (JlJfy l/f 

'ob/tT (jAl y£j yjf yjl X ' SJ ^£ ^ (X* <~- 

^L u3ts& i-if « jl _c/^> vjf dsJ 

if* i/^£_ t>f 0^2 iXlIZ^jsljehliVlJx. fSt- x£-m 
<^jd^>Sd'* b'r b Vt€ J/ li$ /C/df^ 4 hr i o4- / 
i_.K Z—Xi/X <=_ 4^4/5^ Vi I wj» 4 £_J? i_y^e_ (i-yffiC 

X/X *LS/f \^\b f -*L- ^XiHvL, lj)z a)ijfS£- CH zLX jX 1 

\_ft v\s 4 w-l^zl >4 j-r/ 4 d“ 

ij^lt I^l/* i— >? y d J>J X. X\fj ~£— t ‘y: dz d^d* 
fy z,h}jbA sjU ^~d S dd* <S~d* <z- Z-i€£~ 4—jd ij/^d^ 
)X yiy d/* z d/^ { X d^if^t* 1 dn Z — f \J>) - 4 - C 'd*, 

t ■/ b& J^tr Ju^/oC ijjy Jfj i_ r/U y tfi/tb ^ 

X * d* lj£ t fU*(Jyy »>b; (Jb >XX-£— 

jb f'wX"! t -l/? 4—" Pulsarl i O^t ^-1 J 4* -r^ 

f*le (i<3 ^3 j c-'jj (Jlbl Z—'tX bX lT Jl“ 

6 dfi L>/ ik j -£- 1*!| dj* ?!• »ji; 6 ot$ 

M SiL. JXljg 2 —Sjm ((^? 4" 54 + 0329y T(J- ( t| /Lx^ 

^J=t» pti-. -4 ux 2sC .f/’^yU i_W> t; L 4 f k' 
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ayU (jy L C- C&ah i J&yl lf^_yC J^fc ayU JjO"" 
(^"jt—yU Cir'ijZ-tf- CtlflVutflj JljIM 

-fat 7 /l/ 

C- t§ 'b ‘{L-\o j H ^ ‘S’ s— jtf £ 

tu£ (/i )j2A/L. i/wXi k*!/) r r^r/’Mt; 

w/y ^i^y li f— ^>y &> 2^ w-j ■? <L-yl la?^ 4i_ Uktf V <^--2 

l/* >i L?" * £-lf t’fc* 

d^2 *— “t iJ-K J'tJfJ ay lj f ij£ iiJ 4 1 ? ^3j ^/l i_/P 

f* uy vjl ^_lf ^^6 £X t# il /‘tJtif’S d l^f 

*£. ^-yp'cJ J-K 1 ( >£ Vlf Jy^U- wlJ^a/'yay (Ol 

tlyr- ^ C^y-- f/j/ 'i\J\j>\x\$jfijJl- 

" * “ T H V ** 

\J\*fj 2(\s2- Vtj'i? tfZ—ifji j IjIvIZ—X Z — ^ 

>1? c_ i_Ky> 22 i/ J u*- 2’/ 22 2 *zr2/ S 

jf'^Ujyjl^Cj yi^/fyj( (jf '^— $~‘ A <Jy '-jj’ jjy^ iy^_yU<^yli7 

t-. l Z.22-<— Jl C^y J U^< _ 2 j/j J J, ^iy/y 

V (J >ryjl liljj (3 £_U/r t \JX. 22 

~4L- 1" l/"' L/f ^ /(jy l fl* u^sy^d'y^ -<£- t/L^ J./5 i/w^yr 
i_y|y'^">*''/“ yjl ^yyw^tT^j ^D^" 1 ^J>‘y ajl?' L^f c^ya^ 

ayiy- lHj ^ ifta*/" f»<z- &r'-j7 Z— Tj '} ^J' i^e ‘l tt—f/ j222- 

k-/££\p)>j> r* uij j/ 'ftJi-k cr-i^d'sxA ;>> Jy /' J? 

\J\jj& f^lyal *tfZ_W ay 1^ (•/>*■' J\y^ 2- 1 I'J'c— \Ji 

J P )~S £ — }> J J : <-2\g~\\J2, l/^J i^l-^yU' JajLy J^i=_- 

f2?d£-iA-£i^iS~i622A^c^6*>biSJ f> \ 
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Jiyl >?, '/ £Sc- Sn >' (Jw { AAu J -Uj 
Jx sjUc<< Suais 

C ^~'JL ^ ~ \£&>) i3>i\f aiXt {Jiit j>\ £< 2 *^ ^UI/jA 

dSAu.AiA'VSiS S*' j »/}>■> k^ijT^ S u~ A 


A $ " 31?* s>^iz_ if jy j>'j 1^1 * 

tip st U*ff f -J.SS u£ if l. t 

JiJ^L/ u- {£} **£./ <£. (&/*') og-*i_ 


:^_ Jfe i-X I st £ 6 l j/l (Jtf 

y I wI-l^ -£ Jfyr <£- ^ -£- lr U yt 0 )\?/ Jt 1 ^ ^ lT £/l 

V *V/ J* \J~~^ 3 ^L_.k i/A cT^lf y 

^ Z—l^r (£ (r If yt kZs&d— fyif/t U 7 ^ wlr 

6%\J^ ^ / K>J >f2 -^ij. j 

-t£ £-■> Jtf/rL o 1 ^* l/ J ^ jiy/ 

(/ g/'l^g^J: Blf ttW/Lff 2 -X Si 

Sz' Sif)-*/ IO0g's_<£_ HS/'jH ^jy"S A liVv j^^'js S\ t/S 

/ i.oo.ooog’siuS' i-U yiAs^jA Z_ If A S J 6S/^iS* 

Jt (J'iSy^j'Uz/ fll - (*£ Jlf iK^- (J j* li" 1 ^- l 1^ 

\fhJ>\f'/ L-\f fejfg^A JC\ jf Jt <J*j(a)lU<£. 14 


(3 A 6 ,} &-% l& *i'jy e SS? SSS ^tJr^ 1 -^- J-tf d ,} *s 4 
/t A S'S >J 'zfS- £/j/'l ts-'^y $ A; A 

iAn $ Jii'/t—M £/ jt A \J~ > f i}x 

diififji l/ f- 1& ^ fc / Jl jj/" ji> Ci-f j f tfjth/tf.} 


www.iqbalkalmati.blogspof.com 


233 

Uffil f ^ 1 If J* JUUjIJ (j£ 

4^ Jtf wA L -J^lf 

^ y ^ (3 ^ L^f" <3 Jfc^ ^4-c. 

*jTylr*=^ cf 1 '-ui; {jjfa j?i Z^t^yWw^: 

^L t/f k- Jx iT^r -</* lA t/* (3^ J/ 4^ 
if^r : iT f/^ y^L Jrr U& J//L J Jr: Jr : ^/jj *jJ*\fjJ^ 

c£ \J* J\^c- (jftf Lfr^ifp fj£**i)il?fiJ , l 
L lf£ j£\ Zf \J\ f c^ Cht ?*i-j <^.j i/f 

JsCyl£ \£/f* I jJ* fli \ pj *jjO l <jL wTfy J&Ap^kl 

*\jf \jihJ % w 9 >Ue 5 Ltf £> ijiwL^jUTi 

,<*u fc^< ^ l/* 

vjI 2^j l/l^V {J?y Jj^ J ijj/fyl **/ \A if^ 

if - U? Z^fijP'ZL £- J\s f ijjtf & f<L 1^ Jjl/ 

,<P pC ^tr/ ljjut> slj >f ^>/ i-i ^ 

,41. t£> Jt^/uZl ^y il> 8^ - 3 — l^kl (Jjjl^j^lAi 

*u>*! 4.1 ij/t ^4~- ^ 

kllfri? JvlT- 

t\e tf ^_/li/4 jjf t>r {ffit aj\>-jf *J)jf 

BJ \A Z-fi tih &jL> 1 f ijja^ JztJ¥*~C- 

(jfc£o (JL k_ J^f * long's J* k^: s>j J \J? 1. 

tv * ^G t£ ^bYiivW /<><,*• l£ JO 2 _j* *£ Uf J< £J (Ji 

& 

_■ |^_l/ t/L^l- J»C*V ^I783jL>lJ^ 0*tJ& 

t-if /(/wOji /b/;i>i /^i/>^/ i/ C3(J^ j>jOv joj- 5 
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2L <C- Qy&f. 

L y/^-\ tJ 4 cfi j -\f If 1 kf) 4 JjjJy* S U-Pbr' 

it a t\fJ—siJj& /^i^L 

-t/ii-y .*W tfl/DJ ^ Jj^y 

-ly Uharuf'i; 4 'J*lf?[jC jU JVlil (ji |_/V 

L £,1/^*^- ^i97Ui^_ j£ fc/Lv*^J : V' 

jJ 'U^wHjJ 4 d—/^~ 0 > 

t Jll x-l -£~- Cygnus^t {Jyfl 4 >ZS/^&J Lj U^” 

j^ltUJ>( y £ jtf ^yi \f‘ £t^i >S wft^L / 1 tf-jf -bSf 

.£*}'' j sTlJ (J" yt?y (J* (J~)j/ s-l 

*7 ** 

^yV^^i-l^^U^U^y^/ 300 KAlT^-jff 

£?V IrU^lfy/^i U>ii_ “\p£^ 4 k z—j 4 - 

S" x-u/^f- dot 

ti/L*^ oi/ 5 b y iJ^L- ijTi f >? ijt (fij Jij i_ T y^jv <^L. 

-f- l^uC cx^^yjf 41 ^1 4^ ^ -f- 

tjrt J^t*y/""i i^^yi^yj-^ sjU t^f\Ji 

d 1 # i_ f/^ a? U 2 l £_$ 6 }y ty- (j^ yy'^*- J 3 ( 4 - <— 5 i£ 

fcjy'tJ^-.Z- tJ'iJ'l y izk \£ ^..K L^*iJ~ 

4 y\s’2z. Z /UyCi-/ yjl t)l* i_T*y^^Xl 4&/a)Uc~ 

x-wj*: y/^iy {J-4 -Z- &rt if 1 Jr> ^ ^/"yji wj/'^itlj 

V/^fc— tJ’ljjjlijZ wjL^i S' CL- [f’l'iSS lSVjj2jyi 

(Jt CircinilsVj' SS 433 Gx 339 - 4 . v 861 ScorpiiL^Uj 

tJ'iJ’iJ ~' c? 1^ y t 5, jjy l/ 1 ^ si_ I Lj J-^ ^ 

(Jlji (J- L^ 1 
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j}\ fl $ $ , '// 2^ H. t fay. £— (Jx wC*: ^Xl ijl* 

<>J~ >?-y* \S- i£-^~ trt>£ / i (j/* T >S <t—fa ii^ 1 

~c~ t/l/' tfjyi lS 0 } ‘f' 

U- ^3^ sS} A ~\J^/ j)^ i tj *| \5~" jfc — >L- J 

\jf\Jif\Jt >f£- \J*fff Jlf .*/-* j- -?c£ 

tj* "(J ^ t *>f •r' y *‘ *-— C^ r f- } XZl C'-'r' r^U J/ld? — 

.j^ ijr i) f- ifi J i?* ^ 1 - <i- j- XX* Xu & lj ^ 

Ji sfj ojs tj\S- uv " '\$/£ 

Jj£ ^—3i i_l*i ^ ^ (jX Xs 2l / 

jjs tfi y Mi; tfWtfl >-'£.f\j£J\j>\ *s[ y lU ^ 

--i^ L? £* (X^V !; lC^ X Ii*-r|yZ Xu^*^ 1 

<=- yl 4- IT k>j£l J* -ft 

f'l/X _/ rj^T <l. jyj »j$jt j£ i~) k_^T j! it*<£ 

ji/ r i?X v r^ />'£ vr^-dW&f 

Z!l JL/IGt'./jf ijV^X^ uXXX ^ , -(3 (J-tf tf- 1 J* u! It 1 * ^ 

£_ \J* lift- Sx \j fi^ljft J 1/ i^wIOjI o 1 **^" & <=- j tfC 

uu ijyG \j?f\j^\j' [ 6s l/ * i^i (j~-' a7 ’-'’ ,) (iii; j^*-— ' i-^ 

^ \J)4slL. Z m/ ) > \$\J?\jy£. Mr £t -\ff ~ ifv- 

\J$ Jt wf" ^ L" V l/ ^\Jj 2~ ^ \J?\jy 

f*L y'jJiJ JivUJi J; w^l li 'tT^i 

iX w^kS^U?* Ju-y iiy? \jf ‘Z-' > l >’ ( 

/ jj^ZI ^ i— if Wjjjjj L t/’L ij^ijy 
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_ Lw L J^l> 1 Ifui-L 

ui d^'4- 4i<£ £- 21 

»U V 'faj*' S \J&y * '-iJ_J jy^ ^ \J~- (j J^jy /_ $—x 2j //ji 

1 5_<£_ ■_/ iPl 

\£ ffx 0 /l£ Jj 2 <j A" A r- £ i/l Is £ (JliTj/ J#t ji^tTi u r i 

i_ fc/i fliOt// V l J *\J? t %jy ? -£ \J^f jA 

jifjys _(£_ jj c3u> ffjt j\jfc~L~f. >y 

jijf i^_vto -j^/? i C/Ajf\s £ 1 

-<s_ svp' u ft* uTi w^v- 2^ (j- i~/i y sj^lT 

fi)}j\s'j}i fajy if 2^- $ 6£j£/ £ A' ^ C J 1 

(jU^yTyT-J? t-tf iTjlJ?* (If 

lylyl (jZ ^yf 


A\ , . 3 ,vO . (•?(./. 


y- 


JlJ. 


ir J? i '£b , 


f j^r" i <*iff ^f , *i^ , ^ 


V" W ^ x 


k_c/i (Hy <l—M£)£i-\Jl <£5 

Ji S^j-uh v- U/£P\ £ J^fySf^ui 

jA jl C’hs 1 Uc Ji^i )j&£ '^u C\jt 

i}\A Lf? wify (j<a2y;l Lul 

Z-J\ \j)j jz o^A 6 A £ i a t~A '■ f o££ 6 j ^ j > { <~ r ^' 

ah (>J±^ VA£ >?.?<- j\y 

'-Af ‘Oglfi-X A £ l/~ “•*&£ 0 iJ ^ if\ J — ^£z u * JS 

‘uH j t// ‘u^iy ^ ‘uH } cjy^j d^y- £—* 


*XAj>\ iJsjV' tjOx. (Jjyly' tjj \£ i ’{JsA Zi— U^A J lj !r U-AA' 
'f&Jf ~iPaJ% Ji/s & ol J^y ohjy 

\$jbf \ S J>*v \$j\cS (i_ i) L-X Cb c- Uj Jylrt-/" Isf ) 
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~C- trtc- i— 

i£ Ji&iZl The Sand Reckoner tv c<< ii-t wU> x 

t? DO C^» IAjL Ot 

<=- ^cj sgyijt ^LjtJk {J? ; l? ^ Jt Ji * lATut ^/*$f 

ft / jU^ ^ I? 1 /jjjdTJ J\i_ »? lT/4 - 4 M \ji L ^ 4 Tj& 

^ iflJk l i f t i 1 i> (./J L- \jj*f ^ Vif sit J jU?* i? L/4 j 

^ Ir jt L^y i_ J-) JIJl ^ -L$ 

m* 3 * j j>L m tfi'y ia®flJUf^ ?UT 

to</ Jl^c- jA* 

N2,O 2 ,CO2.H 2 0, Ar-£- tiff Xj.V / ^ ~ J 'fctftfl/l '*' 

- l£ w^(/(Aj) Jt^( <L (J >W -f- J jA t/ f*l liA" 1 

c/^x \j\j~iy \j~^t)ij^ <S \ ^ Xu 1 - ,j i && 

-<£_ Ijf L<CZl /jljZ'tjtc <=^. t£y** 

ilistl&jfSLjf Jjt-’ j&jljV- l£lifcJ<l5M»-£ &A*-' ~ 

c7j>h$ /tf" Uilg/tjIfjZL h—f hp^ t) ~\jt 4-AAu 

if \ytj ^>. 'i^Ti \jj {£j)i <mft L - w 

^ jfa^Pvjl ifiXe- Jlr T&rhj J\S^ >&\ fol i^>yi ft 

Mu?(f'£il 
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j./ 1 wO 4* Z~ yt" ^4 pt606 £ 

/4l (^i bj- 4^ lOlf&i i/Zl (jAl l£ *— \$j\£'\J Uy;Lb 
tL- LJj\£[$K; J k kf{ J^U |jy 

j^_ cC v 4 ?*yZ- 4 ^t jjwjj ti/V^uZ- 

J;« u^^Jfcoy jVf 

“tu ^i^friifi jH/T/^. j;! jit*^ 

c Jje 

£J*<4 3i Z y ii*w tr I? U ^/* t^7y 1^ PuEsiir w-^U lA-f" P^lse JJ] 

(|^^)-Wy{y ^^7^2^1*25 cT^jZZ- Ji> Zl c/"^- 

— cL- / Lj £jJZ- 4— Ip wJjn I w^ (£ t l/ 1 0 " JJ 

( f?/ 5 * )-iC- l<v ^ 4* (i— iL iZ O-* (.J- 7 (dormouse) l ^ 4* " li I $jf *1? 

7? ik I r/j x^M j^a $*£-0/' tfjig j* j/< lA j i/ tg i* 

jSv Jk 0* *' 4/ C'J'ifUitJzf' 6M ZQ'd Zl .£^*J !fe? J/^ lOjri Zl 7Z"2Z 

sjp \jf £— \J\ ~c- ItIp ^ >/ t/W L cfcjJ^ : J 7 Z- t>CrUZl 

Sif 1 f Z?i # Z — // Uj (X o j j Cy^Zl 

IthlOy? J / / Uj J*i L ] /\ lOfe-Zl il/ ^ 

Hj\}j(^tc 4/ L^l P ^ iy^ U7^ zooy^ zl ^ 

&fy (Z— h i f* 'Z 

zl n g" j>c zL zl i — "G"Zl (gravitational Constant) 

ji Iflif J* / l U j y J iZvlrr J &* Jily [$jz ~<l- (rV \fi^j£\s 

jy jr^ Jic Zl Jj/ j ^ -Me. ^ Jfyr 

1 4^-yl?" r>jl Z ^-j'ly' L c— ;U m (^l-F=Tng=GMinrf;gr=6cM^ 

11 Alice's" *L JyT \J^Jjhf\ Jyu ; j iTcb esliire cat L J. jy Jlj Jr-'lj J# 

"adventures in wounderland 1 ' 

^Zl JxV-Jy £ 41x^3/ J- 5 
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if- b<iLj( 

&■>(£ ijiidfj 0-K is ?K izsiu £- &> jf 

(f- Tcoall / Ji lit - tlf ls^=_ &y- Teel] Hit L- 

ZLjX*' Jt-Y \^UJr*' 
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DJ 

^ JJfc /j U j *L | /0^- (jfjfr 

■*f 7 * / 

i^. ^jts^iC- jiyfi? Lfj^i !^ j ^ 1 

t/i^u f^y life / b j/<7iijVf'i; 4^ i_ i/» J*C fVl ti? c£ t-. 

-£- y o~ t f J}l | l/i/< Jjl 
i_ ^t/Vj L *-& i-4*- j^Ij uTi L \Ji 

li- jb c [^\ ^ d' 1 * -^Olf f 

Ji^ ( Jt'iy^j' «i ^T ( j lT i^-wy-i t/fo 

ijC'h J^tj »>*i Jl> ^ ^ _ 21 ZL.*' y*y*y 

J 0^ ^-iJ^ Swi<z~ Ju^Lv^jl J" 

L^l/ 1 :(J-^ i— i_y^wT( JtOyjljjL ^1/ 

-(fj’Jftii j zL £~ I—# i/jj 

oA <r ^ty>/~ l/ 1 

tyl^U U*f<— vL/^— yr J—b LJeJLie^jii / J/4 'S'sJ& ^ 

^ 2^ cJtf *: — r - ^ Cfl ti/^ a/ 

£- >£</[-*. 0 ii 4- /^jjU t \fj?\jL «Jy^ jv>* I J" l/I ‘ ‘£”^wi> 

Uc ij- L^ - (J- '£*■>** iS iJ*/~ L Tl ^ 1 ii-K i Jr*' d\s 
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jj jSJ)l (3-^/4 \s<£- u' Sy 

'at oJ’S &ri- J2-/1 i/^r Jbv.uG* 

(j/U^ uT lT <2/7 g— i^yZl 

vjl>vl/) ;j}jj{£- i}l?W '-%^2—b 2- T/^ ;iji Jijj tai^ij 

b ' -»’ » £ u^y 

1$ C[/' t Jy J>r ^ir f V 

L^y i~/yCz 3 j —d^cfu l^l 3 L*sf -tf- C^U 

” ^-r/'tJ^L/- Jlj i— jil V If 1 -' 


-jjf 

jily (|^^yjl J^UL) '&£l jjI JvKjlT tf (JlC' 1 

‘y t>t /% 3 / l/l i/r/Lfyr w,o j Jj 1$ id L. f-j^ ' >J$f 

v ** 

(jUfy^i— u-^C J>CLJl3^LrL''^C^--lyj^y‘yC/W : ^l-^- 

iS 0 £^> 2l jJ^jL iS“ 7 j 2— y ~c£*t b>P fctf Uf 

l/ (Xj cT* - / b / |"ly ( i_ <s£"y ~tfij yiy* (Jyr (/yC?-? 1 J^-r f (JIjL I 

*i^o>* 1 £J e/L jy !y=C=_ b} 
^ c- \J2 eJl \f'3? -\J1 %£} \j£\ ^ b * ~2— * (J^** b5 

w -l jtgd:\&J\f~ut^jutLf^fLj:\ 

<L. if^—Ji J~ *s-fc >%M JUwji jTl \./^bb t^S f) 

/ J J^L jy^l> |<**V LA jx(!u<npy) yl>l_i l jU ffj* 

lyr u iji ju*i ij^ jjiJki^iJjf ^y iX* Ot/'f *-#■ 


f\j ijij&tjx S<f~'(~ w ' ^cAyi^ jyyw-s/i— lT^Su^~^ 
^*uf jlCsl .15 fc> ^yf b'uSL? 1 ?!^ ^ fOy 4, 

-C^j ^2^2b2 / U$ iJ^_jL 

jU' libU lT C^“ jl js^ly j^ly 2l (i^U |'*jU j Jily 

yf ~j2j^ Jv £- jOj Jyr ij- (/ (An git far Momentum) 
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C- ')/ y L J~ —£? dVUVL- fiJjfZ-t 

& j l (j- 

#fW 6>> Jj/ if’f^JiJ \ if- fi 

f tS~‘ f‘ if 'S'b' ^ i \Jjf -if f f O^-J 1 VJ 1 

IT'^OyU' JUUyjlJx/^ c^* l/e- i j ^ £ aJ*J£\ f jj?y 

2—/ ff fa i- c£y 4?- U^cC -u£ X ^ 

s>i u\t i/yS'ji *X?£j}£j\Lji Lx tf%ifjji\ f u?i 

Jfe ^ f/Afaf-cf fe" 

<=- ^{Gravitational)^ Vf\f'cjf ffa ff f fsifityf. V 

if* 'ff-t \$j /rf<c t^f f cf- c^jt/L-i, i 3v>'f :2L £_y>fyWjJ 

V-Jli l 

l/1^4- fi-Z'if- ofil ifijlfl 
oA*"j f if c^jy" <S fJ ^ yU^ (J^ (J* jV ^~'f 

f f ty ljj\/. sAJjil f~ I c/y^ d b A? ii yfajil '\j£ 

JtjsJ^X -I j &ftb f f cL f U^6by*! f \jf 

i}*t ifti <£ \jf$ £—JL) jP> fa f f~Jtf i_ | j/V°3 fifl 2l jJjyiy' 

SU )J ^? ffa.} (Intorgalactic) lWu£ f_J 

L-ff- <u.>\ L. ft -<f- *tV J?r* !(/ Uf ki^* y ( >U? 

-i J j #5 {// uiiJifci i_>C 
P> l&** if*^ 1 Jt b^-bx ti/> kl^J 

u£ y^f 2l li ft (j*: iji fff~ S *— } t> <z- 

i}£ J: is- tjjPf{ 'J^{ JiJ^y ft Jit \Jl }'{ cl. w^yjli-yU- fj\y 

-{/jb^>j t'fvL ft 
i—yu—f.f jiX't & b? f- fifty 
[f'if “eif{JtS A>> tfi)jt/f\ff cf-f £—£c— fkf L-Jit^tj* 
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jtl c ) $ L (J* ijijJ if ^ U" 

fyjJZ/* L/«tf lAmijS/I 

tv 1 —V^ 1 if t/ ( kf i£ &S jl A i/J(Virgo) jt ^Ji _i£ 

-l£_ 

. 

i/i iJjj «p 

ij\ jhJ% f'G— 'L/ J t— £-\f)jbJ% if 0*** if^ 3 /*^ tjVjfJ a!w ,k> 

XtJ? 2—\. jS 1 ij\ (J- l/’l//^ S^> S } J J}i \jS £Lr t—jtf J)\ \J1 Ztl) 
L-b <L-li<y J> 3 j L L-b w'fy^ 1 Jl 'ffj'/<s~ jZ t/j>\iji£ >fj>\ t/* 
i_P^ / tJ)j$'/)j w- '.^f/jb \Jj\p> £ iJjjI?' Z_.rf 2-14 

i/^Tl 3^ ^GV^lwy 
ZlI 'S}a Su£?\ <SZ -.ijSri \j% ;jj 

w^tfc S **4 l/'j? fci* Su*$SlJ)j 4— j ]/‘^4 'S^4 

tiisjJ’&fij; <J_% oty.Ul i/tji tr J 

d'J’uC dS'S’s Sb>i -.jSyi 
S \j ij ^ if~ \J~ j *\ L? sj S St o ^ 34 3 ij-t?!/* 1 

\}tf S t f\ d~ ^^Sct cf^j£ u'i^S ^ L 21 it Jj^iw 

-Lit 

—V* l/* (i/A? ^ u u 

^ Lj - r 'j^<=- ^iryj wXl^vii (Eiiipncais) jy>% 

2_ ij o&^s? $ »y (jet^. f/ ^ jU Jj^zL £ LJ\$ / 6 J 
2f> i2 l£$jjJj-i 4— J jl J * J J% iS ' = ^‘ t^: IS* ■^‘-> 

ttt 3 i)' } ^f t -h £L- C'liyjt L;^ ijxtJ^liL 

£k^C/ Su3\^~L^£ < 3^ ? 'S^it‘ 

-Jl c-jfi5 i Li/ it 1 Sfti£ Jl> jt/ S^ &b 
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O^A/i^siA/iL- &stSu*s%/jOj jz 

fc»f yf JiLrZl iJs^fl/J^sjA tj>\) l-jfcs 

lP^“- ’/ ~\ ji jfr >? }j\. jb 

\jt \j'»^A\^A-t»i yA^ij\.AsJ% wlij^ 
y fjU> < 2 . \J^' tL- j If x fjl» jjl t/M J’I j Z^ ,/jrf 

J^'/i);G-. 6 A jt 2 ^ Zljjf^yl?' 

iris c^ j <£ yjj {/if f aJf 2—j'f 

y jl^T {/-^ (/// {fui&AU l/l £j ^ 

J/*?<>lf if L^ ^ sU 

Jyr 2r \s rf\s£i- ij&f ] Jii iA'u^A liW J/i— 

J/ JU L)Oy (J 5 v <4 (/ 1/4 y ^jr^k Uf <z- \ jt y^- 

fJij'O' J—b i_*T /"^Z- (Tut L^yr^ (// ^ ijl^P 

oA/&— iJv^- if^lf 

j/>jl >jl As J% Zl Js Jlrsjr 4- Zl w£-"y 4_ 
j 2_l j>j> (jf ^ jlf l£2_V 42 

zL 42 >42 jr-u?:i *>" ^Jl/W -t£ iLif /^’ZL ZL y j//^ 

jochJ^L -lT Z-l^jJUZ-ii U>-A{jA — y^L-ff ti -tjtf z*/js iJj\c 

j£/i ^i-viZl j$+hA 6/'ifL. | yl2f ■ y 

~iSL. tsU<z~ \JsA^k^.bs\ (ji (Jyif* 

j*C J^y Jly ijjji)J'[J's-£- bsIJ jf C'/lT if >U» 

Jt^i ^?U.ZluV f>>> y/^i j^e* tiV" 

(J.K (/"c/l ^ dJj»IL- 1 Jr^yif 2? lJ^ -2/* j-*^* 1 

i jsAj^L (3^t3 jyCi * uA^iA J iy ii> y -^Zl 

C/vr- -f-Jl \5 'j ‘‘A A 'k \f_ \i£f*,~iJl i}Aj r V A 
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(/if M87vil NGC 

ii 2 lie (/^* 'Hi! i 2 M87-(*ff ij'.t'jZ 'J / L. 

(//” Jlj / 7 7 J)l _J? wlT Vi I Z-/)jU i — itff af Cv/ 1 

2- (/vV (Ji|vl (Jy 1 ^ f)7.x*\f \J* i-A ^ -tf- 

i7.7 (Quasars) (^UT'iL-b tiLv if I) 

Isat&itfy ^ iff 

_Zl (jx Zl Ift 

Jl>v yjfr /if Cr cfi Jt iP f'7 1 -r~^ ^ (Quasar ) ff 

jji i jt>Ui lT i— JI^ t*y>vjj?it (/ w-^Zl 

J i/*”* -id i_U [/"(Quasi Stellar Objecis)[^L?l (JUl^l/^ J 0" QSOyfl 

(/v/lZl Jit^i/vlfi y>j jivlv'ji -=-vr i ’ 

£T* (J?f La [5-* (Spectroscopic) (jl^. •-Jj/’ \zf“ ~\f f £—J& >7.9* 

-t£ 2^ '-f./xJ- l//i C«- V 'i J^t-V »i - off Z_ fe y i/vjj (/(ji^li 
Csf.i) f\ -\Jt <L-j\ej»c- (ffy v[Ayj^90<=- v5v (j (fiJif, 
"iyff <1— If Ji^li ZU \fiJjj) \J \ y >i^ (/U^ Lvl) 

x-iL/lcff tfyjZZ- of 7 >\Sj^7/i «-£ y^C 

JyOrli' <!_iC *s^ / jtlTs^jyJ tTcJi ^rl^f lT^i 

tf/AZi ijkfy<=- /f\f t— U- 

j/ \ f (*) : t<r — ■ 0“ w te/y 9 j/ - &? J/vi/^w^ 

.j/l ii!/* O 11 ^ l/“t** V?ti> JJ -off 0~ Jt * ‘-rt'/ lT (P ulsars) (J i^t 

oViff J/\f (2) ;t£ z£v vV/ Ik t>y^: I if 

(Jivt^^if /" Jij^ Ji^j Vi( iff yff ^(Jiff) Wv L v L <Z. ijivly'ijiyu 

y / C3);cff ^ jy f U^/yiAjufiZ-ij &A7#i y/i jy^Zl 
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iff ir bi tjj \f\ \ f j\gJ \Jrf jyr. ~S c— fu S\?i <Jj \/ l 

L- b L . If SJ (4};£_ tJ Ijg 

> ^ (J fAnii matter) PJ l (matter) £—il 

wA^— tf. wfC jf.r’tjH ’//£- l/^f- Jtiy»J/'bOTi(5);( p £ 

!—»€{/'}? j»C- js\ Jjf i ^/v^'y^y' J* 

'‘ii^jy’jj'")/^ Su^j£- wit /!kw6 

1/ 1_4 ^ — j L ji? Y‘ <-$ -l£ •-jJ’iJ/ &)* <J& (f“ 

t!/ <L-yt 1 — ) J*? > j? j 

’-£-. ijfc f ) ^ L *Xi (jZllft 

J$tZ* \?S a% £L~ ijZ tfj(JJ^l) l C f/i ~C^ tV^Uf 

1^ i J-JliCTl i Ci fr! l\\ir rt nfa s ji^ l V l'.Ij li 

’■ -v ■= - i v w w 7 * T ■; y "' v w '- , " r - — [ F v ' . - — " 

tfbs U£ ^ £LI j^_, -^- ^ JbYwtl^ 

wI^YlS- 1 *-£} f - ^ ^ 'S-+. c Uj i j 

JcjTtS't >Y-<£_ (*/? <£_v 

liy ^ ^ j£iP\S^ l? 1/’ J* * Uj U Jy> I ^_ 

f--)^ U^<$J J)l £y> \J? \$~'\j > $'\$ j '* i 

^3)2—b£j<z*j[i ij'^-bs&y &!%?%£•' -Ctf — tfiTwJ^r 

i^/? jy >/ t/j" JUj > 

(jl> Jtiy ^\\jtj\j,td \fj\ 'd’yCx fctf JVj ly i£L /j (J Jj^lJji^tjl,) <d5 

<~A f if! st^/ Ju^ 

-i— LI >^Uv5^ii? H'u (jt ^ is2 , k'* 

lyf dfijjfjs} dPA l£ ^ £- jt^y* ! OiiX ^'iJ^ 

■£- t/l »L-i li-^ V lj ^ w M y j? 
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~\J1 H-f* ^Jri ylfiijeltl A<iL-jls'2. 1 J t 

<Z— Z_ A Of A O 1 ^ (G\obu\at)lj)J' 

S)t A Jt 2—*l^i I s } <j!f. *i Jt 

ijufriSii/ij-b L>wi. j/£_. 

lAjrJ- f-~£ A *=^(P(ipeorn)(J^ 

ijjbi jZ 2—f A>[ ‘A> A? i—x 2-/ 

CIpJ ( f j&j S W* | ^ f A f J/ A} A \}0 js) of * a O^f 

£— (Dynamic) S / I t/"j (jy A? V ^ U 

J J" Jk't Ju^l \AlftJtl‘)ji} (Jl-H* 

Jl/j J*/* wCi \j^%'s/7ji\ e^<£- \JfAf Ji* J 

1>/( 

i_ tif J" c-JjvU- *L- 1 j <L t) J% if A cJL. ^We-stL- 

Jft & A if C~ f/ij\ -Jl %-fj>\s£- jOj f/ f mJi ^vj 

A i_lj jiiAiJi' sjLJ jjI jfOlL f. 

<L A 'oijfr&j (A j'fJA <L> ?. *<=_ J/? Cf’jtAif 

<Lij ^ 03^ S \Ji')’A A 3 A. lA yj 2—f \ f^) 2— 1 ? 

o f \ L \J\si)f* -i-yl?- 

t—j't' &hs *7 (jj£S iS>j[A)J$ jAs^/*ijt <z2>&s{ j)y r A 

jhJ%<=~ L. L oll-utf 

(Jl?^ i > 2 2--^ (/>: >w <2l _ j ^ jAj> ijlrfjr 

fit JUja? jUA A ~2— L 9J A £- <j2^ 2— 

“L'j 

2 — *j 0&A>J% j\}j f/£~ t jiff 
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)% U+f 

i ^ X 2 qoA )j U^fc^ jt 

hf j U (ji iJl w£" ( <^>U yjJ &jy * (3 ^ 

4* P M M f 

-L£ \}\s hf j\p J!>\ Ju- t —jj* SyG[‘J^ 

ij^ \z[s tj\? SuiJ&dyj Uty. l£ ^ — ) iJm jv <S £ jJL jhJ% 

£—;&£ /k^tdS U? U^y j£{Jj\} <J^ £ iS‘jx ^4 

-L/t 2}~jtjlfjj£ (Jj5yl vOy ^ /* ifi »}£y*~ij? Z_jf £j lj 
i_>Viy j£ — f'bil 2*U ti'ij^’fl & e— £ (JjjJL jbJ% 

Gould iS’j L jbJi ijt \jA %/jy £ J Is jiJ"jQ J/l fk OC £ 

£ ill IjA) v« f£c- JU- L ‘jfos, £> wtf V 1 c- (jfi Jlf Belt 

j-JL lib i^O k-^lf J/'L vjI i)b \J ) ^/, wi/^ijlj jJI 
j) I fX- (/~V (/I (j£ Xl? X 'Cj'J c- j£ I fC j>L >1>X ^jr" 

_ j _ j i j / L * f . j_ ... . . f* i I f* f A i# 

^ q_j l> uvpvji c*r l/ (j/n ^ vr^^c 

\J> ft, S'<^-j\-' / g- \X \ /u$0\£~ -£- \J$ c[/ vlj tjf 1 tA)/,sj 

o£ cX J iS jiw( jiLi 2 (j 2 JJ m Ju- iX 

<fi o > ''its -X- 1/" if i£?u*i jL i"/ 1 

Uca£} \J\ £^/\i LSt )f>j\ £ (jwU-v)i ^IwItjIj 2_ L*j Oj£jU tj }> ’!f 

i jxtL fU“ 

cf'dQs >£■ c ^* 1 I 4 1 X Z—j m f 

^jt"jb£ifj [f l:(Pfaobos) lAI-^ \f'&$ Jt% £,lff ~c~ 

y\Jjc d-ijii JyLbs tX/ / f^X jb}i cJ^/r 

if J" u^y r 1 T [^^iL-ii w*i^(3 

^ £ s ^,£ ^£y 6 a* dfi ’jwt?- ^ e tf 

£/ f '~j&iS^£ L0J -£- 1/ ~s£ifr^\jb \$f \ If 
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-it 

wJ*i Doppler's Effect) J 1 ! JUi S-^- ^ \J L^J 

*-c} i—M -J! lj)\t X ifi w-Lt^ 

Xj£Ijij£iXj&~G- t\f- Ur 'Sj'fXbX \$'/£ g- 

2k il^JsV XjtXjif/ti^j &X cA> 

1 jvif w-'lf SlIjIg- (lf£/) &U*I Jl' i-. >1^ 

vtX (/ Jljfvl^wl^v tXi (3>f A)j S^X j /<J S 2i)0~^~ 

X y i2l ^ -£- (3 j* c? J If ■£ 

l/‘ tfl tT (J-^ w^iJ^ 

J\si 1 {$jc gl- y Xyt »jU J-^IS ji U>^M X 

sij^y^JzL- S \J, 'kyX yj$c-j\nJ't—)*zJyf\J>J 

l/oTw^U Jvto X^xA-Jl J&\) f- <z- lT'’G~ \}f Uj jh'<S?\? 

X jz y^k X} fijil Sx% &SbX Si J* 6 * JF f 1 L lCJ tOu f /k 
XfXy f J X*Xi}bJr* t *i iSd J ] X XX dSXif \J?'A-IL y 

-ijt Sifter* l}_XU~ 

dJ/'cL. Jj)> fSy^S’X Ifi# *Jt£y. X- Jit T-G- jX SS 

yy&x s j^* x -G- * \ xSu^tf.y'i 

X b Syti tX S (f> j s 7 Xj>gjIg 7* §jf 

Xljil (J‘l?t y> Jilty f*U - Jj* *j£ ij iS $*£ 2-lf jUI U 

X. X Stjf-ltG- $jff'y c Xfj <S (f) j bXdS i^tr_£_ tur 
iL> w/if £.vi Xv XvX ■ X T XsyXfv Jtj 

SXj b/4, b^X^yJy X\e y—y X ji! ^Jt eXynJ-'S X 
XjXX u£iXl>)^'jL > 2LjS'i)/ !y 1 7 X X y &y. 
1>7^ ijSX Xlv JtiJk-G. few \j[fjfbX (.sti x^S^S 

jt f U^j bX y> X ijtlX Jljijn ~\Jt Xy SxX Xj t//' 
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i/ Vi tj ■?-£ j££L, 

ijZ eft izifcjjj (j% ez- 'r^'S { i 3 U~ 0^ 

JtHjJRed ShiflL jtrO/' 6 J^' )- if 5' J If lG^ 

LjyOljCI \J\i tJ'ljti ‘Cl/ lV^ 

(/ (Jj/ iL <£ j-f‘, y &% S ty, / d_ir <£ utf Jii -\f 

JfL L-b yf wil Jc C^’-if' ' '£'■»/' 

cf~3rt -\j J JJr (J- i— If -/ \Jr^ (jfhtl Jj/^l (jyu^u 

(Air tif (^ £ i£ r£^ Su’JS^z *_ 

;w/ 1// 1/> « -ft/ d£-j^ <£ ^/i 2_ w <£& il. 

jt w-jt" J' ljji jl -z^'ty) 

>jt <l »l ^ kill i ^ j y ^ ijyy}ie~ 

/&: 4'/Wl <Lb J ^ » -I/OL SM J^L 

f'Sw^/jl ttjy’j i_ 1 >#* \jf\A f &> sL 

(,/• Vfl^ b' / £ r ;.j.Jlfy £-/£- \J1js> (J'Ujl <£l '-ZC- 
tai/t y G -*£ wXi J^<c_ jy (jt/t— f -(/*"| \$> j> l/ 1 l/" /^ tj 

<L l/l_<p ^4? -Jf cfo 1 » L//uV^ ^ /> ylg si^i 

j>\ f~y T ij‘ MS \Z»/ t & £ ijjfirt jj 1 zzA /jjj ifiy &Ll' 

1 <S. (Jtf (Jy 

i_ £_ Jy>U lJU^^ c£i (j -1/ t ‘yi j^T* 

V fjCrl-g? jZ J\y Jj ij/’y A (Rhodes) (/- 

(^Hyj (Nebula) f^jV'ybyt 1/ l/" zz-tf JT tfzzl (/I Z- (.^ Jt 7 -/ 

(Stellar ^ ju ^ v L oW i/ 1 
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(''ISd iZclf' 2— ^ Standard Candle) 

^ £ tjlja j£\s Zl ijii i— c—Jpi Jfi L~ <J\ - li 

}jL*l Jii L- (Jj/I i j£ JjyJ/ - (/ 1 L>-> U“ 

ff \>i J l/>f f^b * i$J f-f- C } /‘ l 

't-ii-j'-f&fj uti > \i£L* tj*j &s 

> i zs'/ija J~ (jy->U f&U% c£/tI j > I if / jwl-r lT*V lT tTf ^ 

MefiCffbfiyi 

L-. yi a- (Jijls'iJJ.jbjtl f- i/ ( j^y ijli <i~ \jff f 

{Jl^l (j £_;(?' y^_ Jyj'C-^UJyl?' d f t/w li lj 

2jL7L- Jf /[ j jC l £, ir* i i j£yjZ j7 fyC- 

m \J\sijsJ U-fSuj \-a* d~ i-lfijyU*^ jf‘J>j^tL-b i- (7 
■iL/'d' Jl^T C? f,* L?"2yj) f i—j\y 

\sf U'i^f i&ljufOJ'ile * s jA jfl i_ d^rT 

^ jij fiiJ fj&f J/j'* <j^i c/dU? «p i/’y^Ur <J— ( j 5tr 

- d< li J tf 6 /y>> l ci f’^fC J 1 

f*\jC ff : f<z~ 2_(yZl yi Alt ba->Uj fj; jl^f ^ 6/" 
iK silj fjiij f L~\e £—£ f j&f 6b Jii »jU < \jfi3 i -‘ If yjy 

*2. |^12* ^ 1^ l/ ?d? (/‘y _/U \jf *—■ £ *£- "f^'UT 1^* 

J>y (Jy^ 1 tf: r'-' ( f iS'i^dJ'tZ- 1—lf 

^if<L- f J\j c 0 jc V ijj /. f tjiijiJ j/ d» 
' ~c- $j fjipi c^i fifL-yi f> k—i f 

£~ j* f $ *-“*J;y J fffffo i— ^ 

JV/* yjl bVi C^> i/i^L t, / 
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if 1 clhii 2- y* j Li? ijfs jy^ 

yjsf 'X >j Jfj i_jwi« *L 2ly^L *,/• 2_ j>ry* Stir 6/' ^ 

C— i}i/ tf Jit jj 3 \J\ j£V £- Jjlf" 

)Xy JIk — ^ <^ir ^r< ^ ‘^/^-- (JiliV 4 (jU>f 

fSVIT J' Jljf C/*£ 21^1^ L-fji^ i i-yt 

JV2l d? y~ i_if 

Ui) iJcjcr ifb}l 

til) jCijZ. jifez. tS 0/ JLS'flJy* l-^-Jj?y* 
>4<j Uli2_j^ ki^L 2- 2llft Jy*-' 

ty^PjjIV^ if 1 \f''S\J}fi<£- £- ^ I —* 1 2- ’ *->/ 
J?£ /‘t’-Jtr Ji- ^ uj ^ Z_U/iJe_ i- 1 /" 

^ + f*t * ^ . 

(J^l Y,£_ L ^ jlij LsJ**-0 »s iJJ 2£>(^ 

-iflj'jf/*/ ^L-?l22 i_y (J* 2L c- sj^ Jl£*V 
yi Jijyw^-'jL 2l iZ*U& i^yjlYC Ju>;< 

l/o l> ^S f~ \Jii \jtf —r\f‘ \J \jZ l / jeljf’g 1 J^t=~ llbi/ '/£- 

•Jf} tjZ if-jt jl i_ wU^yrL -<z_ 

t/iCu^ ^~<~~ vCifyi// 1 iJjt 

2l .i-fc-Y jlij Isf/bc- P tyOP* l _^1 ^ .jTi ^(jvt>>jJ a/ 5 

Z_Y” »vl^i b-^U (J lit? t/f <—&»}[ j y^ iz—~>>\S 

J^W if' £— /» Jf i J JS^K j; / jJ’iS^’t, j/“— c^T 

if i /lS- Ju- J^y wp (j£ £r: 

i jZ cfiy^f \ js) \J^js\ \J\^j iy*[3tf j/j iJ* 

L-\f £—/ Sl\ it? 
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\J> S C- M & 6'^/ ^ -L? 6* C ]} fli * 1 <Z-t> C-tf LJU 

jT>yC<i— c^l -b^ i sjU^ jU^ £?rV Jl£l \S 0 »*•& 

jl% r J/ iJfj 5lif L/^ L-:& ijZ c?' 6 \5 f J$iSu&y" 
3l>Y jjs\fy \j ^ 0>^>i £- 5lir 

ls_ l/v \£ l Ji\ >£ bijl^^ljb /*\J$\. $Jk ‘u^s Ut J>) 

\f tif-urJt' MS-\ J kiU- 41 S \k t/f* Ml 
iS 0 2iJ>J)j \Scf"ZJ i Jl£i ZL Zl )\i: j^i 

jLj >\ t '/^'-i\$j\$j\i\j\sJ^' yZ_U ij (^L {f c 2 J 

6m/*A ts U^- $S$jijiMj£- 'j/\f<£ »/£> Jyi <-A &> 

(/ j1< Z/f <£*■/>/" wl./***! t^-Y" 

asCui {jt£ J" l£j£ (jy^-'-’yr - u/f y'Z'j Jjjlj*® jj/l/ <s_ aft zL <Z- 

-<£_ lAlfJw.s^w*/* w/ jt^l 

«s-t- (//!£ k tjt^ iji Zl (^f> Z_ S’" Jt' ^>y: \Jl ^ 
A*"* Jx Jfy ;&/[**. tz~ 

t/<£- \jj\ U-2 wtl_(S_ 

t_ ^ui^Z-Jj z^-^vZl i<r*iy>y wj/Zll J^u-' 

Ji! U/4 C^s JVC *c /. U J^d/ l/*T UfA't (ft *_ 

\lfl\J--lx U“ (J^l y£f 

b b< 41 y^ t/Jtf tv ^if. tfjvyf (Virgo) ^Zl 

Jl^.^ 1 \J>f'J\sL. L/if' uT /•' J 1 /* 

jyX ^ ij j i^V" £^j > jy^- >* i i/ti— > Zl ls- oy ; jt 
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X (i l^l 1 G-J a Aj. j>) U>f <S X A \£~ ~‘~- 

Jl>lf (George Smoot) U i— Ij ii ) 

i/'/ ;^- ^ ^rV'L- iP 

<Z- b_^vjf X^ X S U*XX\jfi JX X 

±s/. tjj> Jis\bj~ji»ijCij£)i»Jg 'Jy^z 

~~ L 

j)l ‘c~ ijj% Jl' 1 5 J j'~' A \£ >? **X* L^l? 

-?4- )£y‘*Ls/? ij^-f i &T) jA yl Xl X 

X <jXf~£L- J ^* »H j l’$ ^c^uiT j£r*>±s/? £T) 

f* Ju^f i-Ziy ^Xr-H X ki-l f >w 

£.vUyt> -it (jjTi Zl — Cf'^Up I S^X <jk 

j»i^* U fjff. ■{?/& Z&/.X *,&?£> & ±y 

A) yf zsf- fX '(J"*^ (jTi— j L o'- 'iPiJX y i_y” 

* X X v ‘S*—% tf itC ^ y i/ c£ >i— •=-*< 

JL « cPi _£ lc/^-(«£_ y/f Li.y? y Z-Jc t/ 1 <f- £ (5 ■» A 

_<£_ If Lbs i^ly'jCsA (J^l >4^ i AXtf^jfl IJ 

$ > \f‘X?A <t^'J3jX\$X\^^'X\ fajj ItSslfY J ri $*£\ 

^Wi^XXbAx^^^^XfA'Xif’jX^X^Xfo^ 
Xu A jji ‘J^jj! ?* if i $ i}y£ X X a- i_jL ft? X ?i*r X XL 
X->X O-^-X & l} , ~y-z • £ A X <=- (j*X— jL 
jLc $Z*X\0c~ IjeS X LfC X XA J ^ 

XX S XXj/s ZX tj! J\fX -<£_ JjL X XX 

JtGTt X v r| fyji l'<=, (jlZ ^Z” J 1 ^ ib 7 ! h\ a f <J_£ 

Sx.f~ uXJZ? Z—k 2_ly->/jjl wZiX V XJ JZ iL-Xi-AK 
Jj I Ijf X xf A j * L -£- L^fC tX 1 jjr L* 
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If Utf- j/ LT-^V £-* 21l*>/ jTr/ 

-iL. jy;y 
i 

Jt^Y i iiPi Zl (jyyjjji j Vj J 

~£— )£t /, ijZ wcJj iS — j,: \S j > j i l r ^-^ 1 

t/lt Jt^i/--l / \*f jf^ e—y» Jt> jfy’ t JU I Ify 

^ ^ jy^'j ^6 J"" (j.^" Ju^"* (Basm) 

4— ' If ^ L4?(J* 

(j2 J* 

l/C tS/J^) 

V*£V T£^” 

C Jyy J'ji £_/ ) Sl/^~ v*i>U 

i./ui ^Uc/vT t” 

s j - lT \f‘ ’-)':£ wf ’/l \J ^ 1 '\jf 

}}L L/i-trj^jp ji i/'/Tjl >y V A iV 

f<J>j‘Z.^/f) -iffjSIlf i)fij" if 
>y ^— >'! -iy ».£i Jt> £* i-Ti iz k-*^” 

-isJyrt /k / — p/f /c 1 ^ J^t ‘J^ l^ * 

ij ^ i— lyciy *ti bTjkc- \$>“ \jf\f y— & i 

"- t/ii/ lT u j <L j\Jv£ tf- 

L? 4, n\ ff\4 ^ i-Jf 

Jk |£/jf sj L? id jjf 

tlf J£ L^ 4l ^jI J^lp -ts /J* 

ijM ’j)> \$m$\ y^W 
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z£ bs y \Jz>\s/i £~ w-^yji ji cC iS^ 

ft-J'rj:*, 

( A (c4 4* jJ , C' l l'*l3 f - K ) i -L^‘ 

4_ juji iXC'b 

f^S* vi* <£- )k{j*\sJ'iL - -■ J/ t^U^vJ <i — t^lvj* jy^o 

JSri/J^i s^/^ui >j ^\?.'<L 'C.i£s f*,\ 

-u> v*j i7Jr^ U/t Jvb 

* C^-4 j>/*JL ^X? ju* /■ 

(jylvlj/lvil ?<ik. {J^jSiC. t& \${JstyiJ%^L\ \f *4V 
4 l=j i/v£ jA; i j *£<£1 (jify.'y^^L^ 

4* j>^£K/< f- fU U vj*^ 4 4 )A J/»e- Jt \Jij &<-. if 

(/* (Jj? vf£= (J U^vi* i^i'** ^ U* 

J\s ll. (jyic iji> 2H trV-ivf (c? ir li'i^it) <i_ t Ju 4 
w-y*8 4 ku f L- <=- vjv > k4 X- Jr fA . J% 4 i/I -Jl %£j tZ&lb* 

j)\\Jc- / J) 64 

£_ 1C Jlv [}"£»)[} ^ ^ S\ Ift 

^ ty j o*"* 4*^ l> IC/4 $ jjl Jj-'XJ 4 <— *-* i>^ 

CiJ'j/ijZ 4 b- \~Cl/)J’j& > . 4 i jJl'r'jJ \n4 Pi^^P 

4 * 4 1 lT ^ Xjf-£~ (3 If i? £>i (j* 2u<^ (/* t/4 fc> 1^ 

C-iX w*/ ^'r' 1 -^ 3^ ^ A vJ* fei >-c r ^ 9j 't JJ 

By? <£_ iPP <S U Svij vi* t^C^'cb- * c/vj L~/ 

Vi* 4* ^Ivi- 3 ^ -i. cfj W*> ^*> (Jtftf sgj 1%I L>* 

Ui^v i/ j *-* 4 1 - if L(4 c^-£- 4 ^ 
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f ^ A ‘d$ 

4 C -\J± if ^Oa 

cji-cft Jr\sjW'-j&$2L WjjtfijZ Uj <j£j» jJjs 

J% ib't'jt u^‘4- e)**LAk j)h fos uLJc~ t-^U" 

f i Jji* ij\ 

L. \Jj>L-\»ji\ -jt *\ a <£ tyj^Lij l.jj/t fj&tf- 

L> if*^ J* (3-Ji ijtj&l <J^ L J ljyjl_c_ J53 ^ jjIS jlj l f(J^ 

L-bn j <^i/ jJ’f'jd Jly iJjf m J tjstjf iSz— A if 

J 

> JP VJ'f u^~ Jij ^ Ju^*. lsL 

<£ (-*S \ ft ^£(f> \j*i \z^f\ Jt [j4 Ijrf^by* 1 JUS 
C^i z - lT't-j' fff ts^bJ* ff<£ f 

(3 4—l)g \jib iff J> * S 22 j 'Jj< v ^ U If (Jy> 

o>"j if fif \ 'J*f Jlf yJJ y i]>? ^ e_ y Itf* /^y AJfr f ’ 

^ 22 jA ‘ftt U}j/ J/^L 

\J^j)f\j'i^f l Jyi ifi* sjL sjLJ^ Ji_jl 

c—jf'\f\sl2 (J*i/ J ^ -?-— 1 ■■■■if [ffi i— *A J^c7~f7 

&22 *$rM 22>\lA(f- ‘J* f/f if 22 U>A 6 ^m fi J>I S 

ff f>/t y<j7 2^;tJ~'Z'22iJbf rJ fjf<J\-*2*22»jr±- ‘zz-27; 

-+. fl>\ 2J% 4 X P'S<f& u- S^rfJ. 

i^rdsbs ;^ffj/iz~ U~ f 

jA $Sff t \J> f ^l^Om 

zz- <~~rS if t/? iJ‘J If J> 3 /"JJ ^ \ff k_ y > wt*>l 

■^/*' < 'lC , -i/<Llf x l? 1 

^ »L LiT £jf V if fy ^ j A 
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Jl -c- f If d LiW Ji\ / f&Ui iw ti* 

j l?i jz! Jyii_ ^> 14 - ^ 

% -\5 i j j’f i (j'ly/Oji 

<j£ L i JJjy* {}vy> '{Jfj L- (Jjy£-' (J(j ;/> *l£ji i_/i 

i X X (Air i» $<£•* <=- 

diS ^ C/L^I^ >->yT “t/ 5 

L (Jj!^ l/* i— Jf wl»jb^ J—b \J~ ^ 

Jjl tJylflvji c^L^f £/y J[ i^^JUjjL j ijfc~ l/* 1 
-t£ d~ J\sUiy^£- 4? 

a4 -(*£ <£-X 1 «2- >/* y (Oscillates) £_ (/W* S 

^ jL£^ k»^ S^cj^U- 

jl ~L~ [£ I JM J~ £l~ \jp*j)\ d&"d\s y U2 ^ 5ttr w- 

bi/i If^T wl ^ ~t 1 J 3 J d» \£M ed \Jl j>\ t/Zl X<=^ tJ-^4^ 
Jf l*S ijZ^d^d* ^-J'i, j$ 

j/ If^U'^l ^Ic3^Cl£/^ £ff 

tz— sd' (j7(Cusps) ^ .ok-Y Jj; (ji'f i-fij'dt tZ-y 

** ** V 

id 1 i_f' ^ A* cY 1 JU* fof L/y 2_lf 

U»Ty>I *5^ £_J *rc r ^ /z'^^'d 1 ^' Lj 2 -j^— y*»>L«^ ^ 

ski’' 

YV<£l d\> j)\ ^U> (JjjU L.- jjj/ I dt^S 

(3 t/A ^j> iA>> £ Z^ri); <S , *=^V o£ iy^ \j)/f\~Z- CC d&iy 
J3i?n/ijis£g i/d**, Wifjb *d? Jt" (*>/ a 1 y ^ 1 ? 

4_lS!»f jii»i 
(j)4 j^iI L Jk (jKi^i ^ / 
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A Irv J^L jt if.Sjrb 

jh fj, c<< iytljiifXj 

2^f» <Jr<£& ^ d^U~ <£. 3 \j£ 0&/f 

jX\j l a A 1 \Jj Ast—S tJjjjsJ' , ,/b£ (Quasar) 

^ f\ J'-Jinji) J u- (i^ y i 

j>} (J- U^-L^ sX) (J“ XtXJl'' J>y W> ( wL C-l 

(XiXlZl t/f iL-yiC-jii' j tjf« ^ !Sft <iX> 

(^— f ^ {JO Very Large Array L 

ji ^ tf{j£jv££j27UZJp*J& 
/t/jsjji UU* tS/u? wP^L y > jfl>?l 

(ji iJ^y> Jiil (speciurm) ^ if* 

0# (J# '****% ^ * J ** *T~ (J- L (jj// 

^\XrM 

Jjk iJP>V<C (J >j-> jl£ y U (J/*^ Ji/rf \^Sj\^^ 

jr ^ W wXl t/; ll J (jV f tfs,U IL J&\jfj\j*\ fjft 

X ^jy' t \jXAj.^-i^-j{Ji >j5j}>{5% J*"*— J !r 

X {* L b J A< ij~ tfj* \J$j> 3 f—iJ , \5/'» 

;U*^ Juj/l/i^-ujr l5-X b&**f<zt?)jA jtAi' X \Xr J>> 

'L L^if ^ 6x^ ti-^Xfi 

\S 'Jl '' UMA J ty j * tlf ^ *z_ i 5 L< <j^>U X j/^Ajiju 

S'J\ ^ ^ tTue ^>*o jjiT l j/^r a>i j j \?j J^i^y 

- (J^L Jjf t i 

j^yVgT'J^f/i/pfl^jj :^/? ^ r U> J" 
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5 , T_(^ J&b'jl. *X} Ji (J t/l - \J± ftiijlljt 

J jtiyjij 2 _U J \)s*s^j}£- 4_ wJr 

tJv Jlf lf-id_ f \f‘c— *Js.i~CiJ—h 4_0z(J/iyL*S‘J^ 

jzJtFtSi jr'iutfjjt t& ‘j-JliP/yi/* i—ti'O/ /** 

y*y* \&fj\> ?. u $ l>*> O 1 if jci y^a-US c/yrl V>> 

-ur 

£,\fjL}ji\jf*iJfc ifu l )£y*ijZ {J>j& if 

£l tJe/'j vC*i U^lfi U*^ [}>;£. <£- Ji [ fyf & wL l^w *C~£~ J*!? <£■ 

4 — f fa i}iXjjt. d—jy€ \J? \S w li 1 -* 4— l/^ I aJ i-' 

&d?‘L£<LJjF 

c-iyi Jy*'* Jfjj (Jl) 4—i J*'W\s ZL *_ (jy 8 ^ 1 

(j£l 2l J l*> lf> 1 - <y- ^js/* S 4 'fjk'*'' 1 

UcJi^c/yv4^fr (V<=,iy^ ,/<ji 

/jl i~/j< /j^lf If^l? jl (jvk£ At3*(/Jr (/( if 

_i£ <£- 1 /^ J~ ts*lf If* i),k tjW’ f' J $ jtf tfL 

4— (Ricardo GiacontXji/'if 

-3 —fit wipe'll if B« iJf-jjj 1% tfjftfjbjj)> 

(Jjlz 2 k — $ 'jV*/ if i-lf j* >J^ 

tsi f'^'V /' if ^-lf OJ'^’A J >^ l 6^,/i oi ^ d?C=- 0> J 

z£^ cfs;^ 0" y Jij jyic £T" ) J^lf If 

f if-C L J/ if iCC. L o>z 
i-^f \J~-A Jt** £— 1 ?i^/? Z — /*ijf l Jr^* 4— &l /£ 

-£}£- -f- ^ J^t J/zO^ l/; 2uj ^ 4-iV 
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jt "c 6*% l/zft 

j?# f *- \4 *- x > wt; £»\ *Jft£ 

2L 14 O—Jis ijZ {Jr* (Jt /*• lit 4- 1 /T^ j£ 

3 jj J/ C. y (juCjt Jijjf lT if/ l£ c^V 2-/4 

_/u>i {}/ jtti “} c- & £~“ j>\ Ji ij£ b^-i jf 

-£~ if*}* r~ "i^r 2 £j? 1C jyij i/pit 

(Jj-5? )£r*>} wl C I jft ^{f_ l tC Ij 

l t/w *” l£ z£ f'Ji I “^{J_/jft jih-xty Ui>tj sJ'$ £. 

\$/t i/1-lC lT* jj sJ/" y / \ji*\yj'%£ u *£ « 2_^ 

-t£ 4- J {ftJn \J)J> gjh {fXj y "Vo (Jl (~Uft ? l^> $ lT *£■?* 

t/jyij lTV /j/ 

t It I ^ f / J i/ii — J . ! r. - / — >■ I j C" ^ ^ j C^i * r* , *. tt^ 


'— v ^ ^-v ^ J *«7W 


v wy w> 


*L£ L *jU ji>y J/" Jr ^ C^-f- ijCfj/ -Jy*' l)/» J” 6/C 

LjC u/^^jj t/ 1 1— jC;/*Li?/ j/* 7 (jj/jiyOyC -JiC 1 


J>C 

^ lTlC XS^'-rZ & j/jo jTi 

^t^CcS/CJj 2_ ij^ 1 1 / 'Jj? 

C®? Ifl^L /U'I<C fC ^fft. } 4—K ftb jt ft , it 

'cf c— \Jl \Zff- \J/i n V(JK l f<£- Jtijtt (Jyt V^jt Ju t/ -4. i “J 

-t' fti ft ft \J$ ft C- Jl/iJ ftifsj\£~ft 4-1 i)C6/li/fe: -<4 

(3^ c-yJ 1 i_l — Ij jC--< y^L y> c- 

Z—ii)jfiiZ- JuL ifXjy^bft if (fjyi 

-4. Jlf w/ 1 4 >-Jlf iT yC 

cfij/sCJsU" f^W2l dC (>U"i 6|r^ Jk rt' 
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-/ j&fa. 'a- fa tfi faj/ l£*wI -C- 

j/UZl iy* (3 >j~ <Xl fa~^ tC. 1 J'l 

eS^kPifPi- wr br ^ ^ <Ll, 2,2 

<£ l=j K/^AltJ/ J^J\rC 

-g- 2e.j; - ?'j7,AtT^ G*j3*fa J$ i-Xi 

^?Oby^£_. ijZyJ^fai jb ^'"JjM' j4 >y w^,/j _-2 

\jfarf -\J!i~f. fa% )J\ gJ'^. Ijy &b \f/ faifajC/fi/ 

\Ji/ P.Si C—S^ '-G- 2i *jTi«J w- 1/" 

9i -<£- fa i f JtffV^L L-.h}~G- &£tjJl)£. 

Jt ^ J,\ fay >21 $faS\-^-\j£}G^}$/fcjs\£-h 

Pi iS 2_ bin /U -<=_ fe/j 1/ BV Ui) I 

fa. £—/ P.Si fa pf> fa £-!-<£_ fcV)./ (^ ^V2l J^l 

c-\j/*\jf Jv£~ yijf^Hy 

fay jA 2—) faf? y fa*M f- "-l? U* Jl» 

-*- I*, jfosss f fci jtf fa fabfaC u r '-2T Z-/J%f i-/ 
_t if* ,J ffaifafafafa d > P , ‘~U' i 

1*>C tifafa fa a ji i/x/r fafaifafa & L ; j ^ wX" (jf i/j^i ^ 

>L?J^ c/^-t‘ j t/"^i J fafafa'i O^t^- ( >^U 

■^j£_ J^k >£**$&?. Jj? fa fa~<j- w^J sJp 
li^cA^i Jt tfZ-J Uj fa* fa\ c— 2pfa J_ } f" 

jfasfa&i's oi»\jjv£. ij\cjji\ J. $ 

/ 3U{S>L'J'j&Vjt£ yjfa i b/-f- t-U U j 
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^ \J l vjI \J_> 

Z_bi S ijfiftjJ—b \$id L- x c-y.'id di t /? 2£ 
P? Vl/^/ d-#T if^^-dl 
f S » % d^d^ J/Il fSSiL-tfj f " /tl Z_ ft. Zf/^i^sU-* 

zH «_Zi ji _ Jx ^ i_yr 

J% <l~ s <=J d~ 'r^ Jr^ u£ i^i ^ w- ( 4- ^ (3 dU^ 

y;U ttT : lT If ^ 

y?^ d^'t' ffjr** Z_ c^f/)) 

fs d“^ d/i y*^ iC— * I d» -^— IT Z f f tcsscroct dl d? d' 

if'S $ <±£ /* f ^ \J? -Jt L-Hcf S j££ Sf-^f ‘f 
£—2. S f~ i ^^ijj^f'l/ Z_ -O^ 1 fui/* 
j»\jtU S jdidvi/i- £ ^/$tj»JL\ S <J-*£-'b \$-L^yi 

-jtZ-tfj'St-iijf i/ 

cT^fft ZL zl j^l - t//^ “Sy j?’\A 

- J- (Curvcd^jj^- »S^ Zd- *H' t- tf(jy JJ 1 t/d'W^tfi 

6^<^^^Ss‘S £^Sy 3? 

CV jr jU jsVdivzl/^ 'db£j#’JP^fiif&, SS\$ 

(/jvji ^ distil f » sJ\ :c-\ rtfhjs^JUff Si m yz_ i*. 
(/ji fu |*»vIjj ^ ; li ff £* 4-i i/j dd^ Vd^v 

6 6fS^ S -f- C^/* (Infer) ‘C£/( \5/t 

f Kj^Uy <Zl d^ l (Ju «^>y*d^ w^ \jjS\J m f3\!A f'SiS f*iy 

-L& 

^ d£ 1d_ JI ^ SJ \S j / {&Mf ?£_ di/ b^t> ^ 
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'fjl (JV C- Jfy< 

tX^f jWJ^fc,* ^ [$?/ tf&Mi/j-J? 

ifi tL-ytJj jjJ (/i wi/^/ u if *-*/ $ <*£ * f U~ ^ 

Ui,y JLL 4 - 

\JZ ijf £ m ^ JT* <L^ JijK ^ T^_ 

J'Jt ^Wlj^/Dy ^/^.TyjitZ/jU) tJ3j£0&f& 
y ^ ^u* (Ilypa^prtere) 

(3V yiJC- "f‘”^X, L \J\ £■ £- t—jtf 

J/i ‘is)* o Jr^if c-j I? £—ugijp '>/ L-bs \fo>£ d* 

L. i_jf C,)/ t> i£ jtf lif wt-Y 

w-'if S/i\st/ S oS' 2—btjfl 

i_ijj j f'{f>j d- i — j JUj oj j^y^U^c^yrl* U~ ijl^? 

-Il JjTr* t/ i}yi {S^lA ts 

J/i VvU>l;ylk£<l«[/-lf<£ /Jt> Itfi/W j//jjL^/^l7jt-USyjL 

?N* Aj$/ J /JiJ&fiiHf&jjtsjt 

, J l >'u r, ''^ , -f- iJ^ J k if l^ 1 YXl-*^ l£ (^? jjI^i ^ $/ 

~y Jf/[ '■£- * s jjt 1 £b *-**£ ?l itJ 1 ) Ji/fAlft (ji •sYif’ 

jtfJi/l y<£_ ejl Jift ^L Zl iCniz-jl-j taJr>l/r,l> &V I 

^ —Xl (3>f l^f lJ ^)£ (analogy) (J^ ^ (j^* (Y ^>i»1 w- If J>t 

(J^ - J" t/i y^_ tji! ju** jifY'L /)>ji i ^ (A 

i/"v y^ j< w i> \.Li /jp^ J*^ ijf-^ \Sm^m 

J% (jic^w^lSf J 11(^1 l920-<£- &l*y*jJtt£-\J\ 

t $ 1 si o^i-' \f S&— e>j <Z*_,Z aJiJi) \jy: uOhfj w-U S* jYXY'-» 
«*>•** ♦* 
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£ / 

^b- 1 {J 4^_ f’A'i j£ > *-** w-’ltf’ [j^Sf 4l*£ (j^ (JO i_ I 

X ^ ij^y f {£>J -\j) \$% »Jp 4 j££ {Jl \jZ (/<• 1920 

CjU/»a; £ i-i) 

y jjX ij“ t/* iZ’-' >: *^'b' 1^ y^( \J- ~\Jl c^ijy 

i^afv Zip' l X -& (J^l LvXiU y £ J x >4 w£"i ZX t- if" 

-L^XjXli-Jy^ &" Jx4 J’Z? l/^Z 

T i “ 

t_l?y ££• •S'fc' fC<* X«X,Jylj jjy>j 2. 

X Jx ji" lZ l/X iTc^l & £ £j'f c— £• \J?\jx£ £ £ 

e£s'j>* > l^f (Jjjl* (jx J^y <c_ iS-f! (Jj£ / yW 4 -<=_ 

(JOlrt sj l/ y^ jJ^r* ») Jf ^ £yt >?.f Jx 4 jr \j£-\Jft 

X Jx 4 -X kX U/J^£ f& Jjl lA 

£& twEXX c—j^iJ-}^jy^f. if? Z—Xiz— i 7.j£\s'£ k^i.jSE* Jyt> ^ 

JxjXxX Z fsX iJ&SiJt ZLlf - .-$/* y^ (JUv 
v£$ t jji\£<— /a jC\»)c~ 

£,/> jA i/* j* i jj t j ^ i £ wfi l l/v 

X t/Z lr tfX- I k_ Jl/T^X -^r j > I 

i^'it) wXl s^yt- iZX £ ifc \j £ &.> i y~ i£ if 
4X <J~l ? tL-f . «cX & ijjlsi U 1 /^ 1 l^*ejj (X>U j/zl/ ls_ 
yjl (X (Jjt£^ l/ 1?* (^* ^ u r| -^- Jx i^>< (J^y 

41 X £4 uXjf 41 i^X jjZ i^j £4 £4 

£ iff litjs ji 1 4 (XlZ i- 1 j/y jU* Xi x Is_ jIjZ Jir 

(Jy^yji <'l?-J & U ^ 6£ - 

(Jlsfijlf Jvl fiLp^s U^J^U>^ ‘l)>jV' j >\ U *&/- XXtf 
“4 Uy lX(Jx lZ*I> tf'jfls)! 


www.iqbalkalmati.blogspof.com 


266 

J% ijly / l^'l iJ f >M ?, c~ \J}J> j?b * 

SvJ’iS'u? ^v£w_<^L“Ui_c^y jltJ 

cJ 1 U" jx./ lTc^ 1 ^ (/ iJ 1 U" 

Jlpl>,/ M U*" c-L t_ i UT Uj J) f \£ l i£f 

Is)’ d* 1? «£• t/* c^ ( V -S 0* & £\s d iZ'jy* 

J/J>f ^ +dij~ U ijf- b>T L>r U^b j£ (jj£ 

Jc—j'd'll. J>\ ~£~ \J# 3 £y* y^tb 

£-\J^/)/t i—yi 2—J'(*$c)jG 

’.{flf 

jyf^ ^ & tf" i^/v 1 t (gaea) ^ JJ* (^rT t *[j*^j/* t£j JV (O *1 

cj(/^^C oi>i- ji ,ty tri* l^j/l \j£i 

L/j 4=^ [^ I/jJ-Jijm ^c/ If" dL^nj , ij^L ^ 2. 

c/~-L$ 2^> Ju>[£ iJj^Ij^ f V-Y- kppij^ 

^ f V- 2^ Ju j/u ^U?lj ifi^jZ ^l/f Ji^ 

~*l~ J^t j£ i^yOt^ iS 

J/<^- vIj 1 )i wll $f g- u rj -^- ‘V tfwJr'T 2 

Jjf l3 W ijL^ L7>^ L? ^ (iy7^ wXl 

C^)-U« 

tjt jKCl 2—ij 2—f lAf L d 

( j*? }j£i£- {j3)h f (J J" s>t> 

-u? Jif L;<i j*} c^,< /\^ijfs}ijCiJ , l\j*'ij\ i jtf^ Ju d 
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ji c^Jil ^lr-^ 

(X^Jr/i ^ id (J^i ^>y <Jsi <-11 -t/i 1 X 4^ — 1^ Ju 

U^/jlL w5j ;/! - ^ jfy JUv(4 Uj X£- 

-&- Jly 

wt^l f'/l-L^U Sjlij (RtttuiumW) y yJ^ ^'1 jy / ^ 

Zl j* , j J X <d {$/± Ju^ i y J* ij? Jyf J^yf \J 

J^j ^y IT ifX * CU E^Y-Jl B I fT^/i L-¥1j 3 }djJ) ifi lj£ 1/ 

Jfi j/^ tfiLyf iwf J4/^L £ J\j*\ j^k Jrt JPl z*LJf\j?9c- 

Ss£y M '-d/f <f^6 j/ k ty l (j/ 

<£/A tf&fc j/y fl3l <U*W i ^lT 

L ^L;uy 4^J L/O/BvLjyy j>^c^cCV *£/ 

l^l- \Jf^.fj%s 'j\? c£ \jfXz~ kJ d^L £ ftf dC tr 

jjJ tjpb wi-l^i^y iJj>L> JX iy^y? j/ 

jS iutfJ/$&A lP < k yy *1/9 fe"^ '1/9 

I 

»-/lf J/* (j£i t,£ ^ bY (J^ X Jy W * J y t3^* Xj^LJT’y iJVX 

^ J* 1 (3^ L/i \Jd f J> tXj^iy y^X^yf 

X L/*U? l£^ tP lT^ - (X±^ j>'* - Jf^— u- 

Ji'ltTij^iAiLiC ^jj*j\H jJS J yi 

Lf I^L/^ l!^ lM w/U ijyl Jj>>*^ 

3^^ J \r 

\jf ^ S iy k ^ y^yX^ ^ ^ 

-f-Jr/ir4rj«tuif.(C , u* 
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* + ^ *» 


‘\j? >2- k & Tjt^i 
hl. J? J' j j r'/J S yj) J>> 
:L/r £%.>/»&!*-&£. 

‘3 sy 3 (~*<L ^UTi^' 

?u/AO^ 


^ y , I . ] ^ r J? I l^#*ll li , 

V j ouw ^ ^ j r 


ri_yt>*_ylr<l_ ^ J»ll—3t£^ \f~ ifjf 

2—&I / if;* t f S <£-) \j£ 0-2* f 1, -t £ J 0.y" ij2i3 j>\ 

&-L Jx y* {£/*,$¥& JifL-i) 4 - ^jsI 
\jf ji\ ^ | A d- <J\ ?. 0-* \X. 0& 0- O^f <J J h <—>/* 

b^l (/* ,Jp Cjf i^i! £% wUctfC ;l I Z*l JyeHJ 


jjI i>> <c_ (/Ok •£-//£ irfj Lf‘ c^vU‘1 

U* J L-v OCjlO* J*' /Is* le tW »jf -yU"! Jl^lyv 

L-J t_J f L^ l<C wk -4U (j£~l t/Cj. 

j {jt *ji7 2 (i£- c*U(}fiLii. (/^[Ji’f 

yj-(<JL- »jU iil_ 26^/j? 52=2x2x2x2x2=25)„£ i/0^ ^L 4. <0 i-/^ 

^crir Cl =107 l/? i^ ^‘j/jjfi^i Jj>i 
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jj\2 Jj\ 'J-c- J* (/ S \J~ 

wp l y)^ yfr J/" ijjf \X \Jl 
O-r* tL-r'}^ ijii-iZ- P^\i y"c<< f- u r V '-- 1 o 1 7 L i o i 6L^)^ 
(Jl£ tJ^lr- 5 0 I} / sjLJvj' ~s~ i}f\ JA. *1' iS y-3 1 

Zl (J^jy ‘i}sfsjk jfjl'Jj.S if f&tO- {fj^ tJ ^y > 

if? L? »->J —i/OU^ (Jj-r 2 Lif 1030L1020 

- iC? 

y/y ^yU( - /$l( p /£w£i^ if (JjUj (J^D jIl=_ (Jrrj jyl Jy 

ji/<=~ jl ^ l£ ('US L// 

(yf CV-’J? 5 * ji Jy'L 

** “ If w ** 

^ T^jj£ Utjt— jf ffjvC 

** *“ ■ i T V 

vji J>^k ff^w/u U- tJW ijy? J(j L. ~£l- \j^yJ'\ cfijt ji 

1^* "\^y 2£~ jA Jf \J>jA*~ f bs< if Off.' i—tf <z~- Zl 
jf 'f~~f l/^“ J" ^ _^-y £_vU t^£ *T\jf (jrr j ^ £ 
w*^ wJr &fy ^ y^d"^ ij) fjjy 

ijt f£$Oi}*J' Jjf ii/ljir c<< (/^c- yjL'r'l^ tJ% c — 

i_4 C/J^V J^i (Baleen) c^l (jS^L ‘iS^< -£- {jfyt o i sotji 

y u^^lf d_y-f 2— fj'fz— f^%f><£- jj^ C fS (jjyV If 2— 'j 
y«^U (ji jj>~ ’J^'i ~l£ (JU (Krill Jy^yrii^ykj (}? 

i? jf ^'f . riyf • it I Zl (^) (JU- y)./" (J I L? d" 

/ji)ri (j^ lC !■ -d~) ji jjy~c^ [fij j^Tj^T 

k_ c,f / ^'-L^r lS / tjsijz yjl Jl^ 

yy «^3 j \ft A )f\ftf~ ijl 2 L [f'fo^if 4^ CJ 

j/i/ J_ C Ul/y f 


www.iqbalkalmati.blogspof.com 


270 

i— 1 4 1 - 0^ “u^bV^ 

\J^ [J(Zvf £//^l/I U ^ i— Jtif I >1 (Jb 4 — / 

-lT^ i/ii i3^ :USr <-£* u- 

l/ri-lT/i jjJbfjpt \Si)^i -£- (JV £" w^r" 1 (jOL-t \JZ & i . X> j^j.‘\j'7 

jjJ \$\ji'Ai T i^ii -j^? >U‘ *=- tT*. !« i ^/y f- t*if 

jUili- jtr C y^T/) 6^' 

^JJ L y ? J (_/y’c_ l^ij^ 

\tf-L-~L-‘/~ /‘tjt„ J(r 4^_ t*u L[ / ;jj44^X' _ ^^- /l: i J 

sl.<£/»i^_ l“U \7p u2l £- 0£)/ , 2—jtiL.fL- t»OJA tfXijyC 
-x^y*l Tj^ Jjfestz-irTjrb J_Zli_y tJi/A ttf«- /\S^> 
\$m cits tfb /h -f- ijfj j£ At \£ *£j >i X> 

~l£ Z-./^ ( 4 L~fcf.E_ (ji .j./ lT^U* i H>yi \$tyi \Ji-*7 

<L~ t) tj bfiji wii (j K j| £ «_-i.y 

^ jfff t t?? 

\£j$/f ijittC- (JS (jfj s >5 r (Jj:^ cJt’tf - <f- t!K 

JVcAft^' jyfej 6 i > i J0'^l^ </> y^-if ^ sil; 

(/* OH [f‘Aj^ (/ £1^1 J’^'C ? “ *4- -* jl j:-*^ f “f- a^ J 1 * l Ji/dA J/jU^ 

"L# (jv^- *3^ cTiJ 1 L 
J/U* ^ L£/i (jis *a»t/^ J/m U*l' — la O-^ 1 '/f J/ i/l 4!- 

J\f '&/$/& ‘ J/ '(]/>& W *. I?/ 

4_ <£l L -j^/f i/l# iL 41 ^ iJ J ^ tr-yli jjI 3-4 

jjfi- l/* ‘bs >y u ^y uij ^ 

j/ -It; L / <J>jj>~/: ) 9 ’c~ ij. <S ~sf 
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if \jA J? tJjjX*' /f o'J* \}f if A*) ~£- 


yjl 20if?3 jb s i— If 3^ J^J^- LfM>[ /’ A (3^* f' J- 

A A f y Sji iS sy A- A-. / friyi jjP 

ijT? A. (JJ Jj J Jy - ’i Jf ?. <£_ JVl i/ £Jr*f )A Hf" Iiertz/J^j)^^ 
u-'-Cf- J>f <=- w-ir 1 

i>'-LiT 3 J ' r w^f \jtjj^~\J‘ 

X Uj'^— k y/jU/jj-/^_ Li^ wQO U<L 

<=- u/ URoss) i_Xl _t_j? ijffMjs jy?20 j£ J?f j/j£ 


£}£$ 1 10004 £ -tyi 

\ i. . h* k *?.«> 

£ ij gi^./ ^ £/ r 


l£l i_ jt 

> *. * . f ii ^ *i * jl .t La j- h . 

g*. j g g^ g^x g g 1 ^ u g^vj 


-\Jx*£iL '.*/ 

J^j 3/^ ^yjik{JjL\^ 'Sj&J Vj A c£ ■* **£''* ^ wlr J U j>AaC\ 

2 — *-? -\£yi /%*'$> X tfA^AL (/*J 

jji/-uyLj^L»>>jj .jvjt »»xi is'Jjyr 

JU 'tijr'S &iy*bjX 3^:20 Jr^l jt \JijX*~ <z— 2_ri ^ 

jj<=_ jjf Jr.' Jy 1 " A \JijX^~ if* 

Jjy >£ ifyi J‘L If* (3 i-T cJ 1 trr 

SjftjA-sfyfi^ pli J^lijy.j^r.J^j^'' 1 { SA-$^A Jj 

ji jv f j Zl JijT ■Jj/'’)# L/ ? jf (Jif ftZl J/ ,,J U"_<p 

j» f J ^3" -<s- Ij /. Ai L~ ^ ?jT J-> j 3' ,i / , " ( 

uztftjfyz jv*U Jy J J/yfji 

Jylf tcJ J- ^ jAU i/ y. L/^y* iyj " 1 i— y^jl 
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Z f % 3 ij* £, \ Jj c)lPljC~£- 

Z: ZL £- l 
s JvU >Zsj\f \±r Z- ^VZl \Ja 

j£s j&H- £,y^c^ i^V 

oil jj>\ '^\j tfj \ \S-ift J l>£ i jk> jJ\s£ jKi (p 

WV ^ j ^ 

I'lfe /fifbtbj 

^ ^ wfC zL zl £>> > y^ijs bZi 

/L- lU t/ f 6 [^(Genetic) >J^|£ jjAiyj^Zl^ 

XjTf^£ t 6 4 ss/^jS Z^ji Z—j* J i 

*j> {& fciiu j^ui u/u ^ %\^L&±h/}£ 

U fcf Z^ t^^ r H ^ ^jf [jL (Jw 1/ Jt 3-tf \J& l/JS tX* U* tj lW 
wCi iSl)^* vJ*S' u^y ^ f i?X>/ 4-^ c/" iX lX w r# ^ 

^^(jiy/fiJ J LjjjI tij//r il o/? 

£-f JX-jI jjiy Jui J^ ( y 

" ** 

Jrpi Jf\p2i kS^i? J <S^— is* (J^y^y i_y>yy<^- 

J)>iy“(j^ kdfy; Zl w-O J^22 Jt?*-<£_ t: 4 ^- /jUil J&^}£ t}" 

(X s' Hexokinase ^yC 1 >-£"i ^ L>* Co/*i^)^yC^ 

(/ (J^yy Jj^l <^. *- <i— »y £— k Z-^f i Jl jji —A;/ 

o^/2j<z- c T’jm/^y fi'/zb&i <L 22 <t—2Ji2 : tX (Jciy 

-*_ J$\£ -S&Ztij!, fatSj?,^ - 4 L. i % ^ 

J—b iS’/£jbJ% 2/l i )22>z*\sl izfb? drift's Jfy tdi (jL-j) l J2[ i 
^ £-\^yijf\£ 

ity> u&-m fflj£\. Lji Uh ^ c o d$fj* ^2 £- 

£> £1^1,- -(^c (J 1 ^ (f S C^ 1 u~ 4^-ji> (JJ^y^ \j2 j¥ " 
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dlj ij\ £ U~ w(j? <£ o>V Jjfjy 

S t&bf.Ss £? i/I f;u*l Jt Ljtjfa Ji ic7 J "/j'yb 

/ij>i Clf »jU £,Uti Jsb jiJfr 

yo/^JuH-^i &jsS\S‘£\3r?'*fi £-£ 

l{t ^ <£■ *i 

<£,. c/JiA-i j/^/u i/j f;ui i/£, u*i jfi ^ c^i 

sm- <L- s> *j\£s. <C ijr'ylj /U <C j? 

-Jfjly Tyjl — 3^ -t£ i— *J i f Z±J\f\cLr {JijAH 

ijjiF^s sj * i)/'i/*b ~£~ Uiifi Dij /f ai-i/il £ij?j£ Ufny: Cjjf 
so o^L £ i_k; L>i jji wTi L^r £_* / L*i jf / <C. t-i i/i 

- -* v ~ 

-<»_ JyT bi'Jj/’iJ J-'A 8oJ ( J 

l>c y^l J \fxj [Ss\n~U? (JjO&j i/**-'-'! //\Jl l Jtt 

" jy" “ * * 

j)>/- - j£ l/*J£ ^ <*?- '~Q A -if^^As 0 lT 

'^JklyjfyLsjy 1 Uj w iji wi-f. tbs 

£—£-L/k /._✓ fC^ (jl^yLyl J^f^l j 

w"U> JjJiy y iyr fir i .Jr S) jjf iJ^UVl(£mbryo]ogital} (Jff*.jV X"' 

jif<££ &l- ^ftLi juxJ > J\s£\3'& ^uj^/ iH it 

l^yy jJ'i/J^jsl tbs ^f/| Jy^22 t jy> ^‘iJ'^a ^ jt 4— A 

Zt I? t/j/- j>f^V r ji^r (jC i_ £ (Gcnlic) L JyJiy 

<£_ t-> *£jT (JyZ ,£ 

•J^i^C j>i£- i}SjJ?4?C £— t J'ts/I^ <dL£ , ^yy 5 k_ 

6y j,| t2y fr ji/ ?, ^‘' 
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fi /s f. J—J ft? Jciy<=_ f f'hS’J * ^ — > cW 

f sf ~ic— i s if , jCt-UVI JUd 

Wj€ wy/ j C/ftgiJ*- £ ff' 1 f ff$ 

f ' 8 - - ^ ijrJJ-? '-ti- ty 

-\Jl Jji i/i-L l> 

ft if <L~j) ^’dAfj^'i—j^ex -ij7 f r y^<f& e £^ cy. l~ (jy£ 
<!_>? if Ji? L> J& * j\ (/.y f?\$M -£_ J^jjI 

-yik'* I ‘<~- iff S l ii^' 

~<y \JiSf* * J^Od js.jil- fi^Lff 1 

f fj iy jjj \j\ v) i> iJ Vw i y* v S’. ff f f} f~ 

J ^ Onid^— ^LfQ \[Ji f (J) (jjCJji f \ \}? 1 ff_J f}~ ff jtf't 

JO (U u i-Uj 

f ‘ij'jS’ j f: Suif^s: fi f & 

- \Jt t/l}\Ji £—j\Ti 

U^fConteals)^ D^JUX/y [j J# f jlj Ofifrl&l fOt-jltt 

r&jl f JdjfDJd^C ( Jsf% 
- iji t-'-'lf 'S/i\ % jij-i? <z~i fc- Jy 

Jt*<i— S’. 4L- brainstem b- % fs [“^ f (J^ 1 

Jt - £_ tJ (jl?b> JjU jV-* (j jifj? 

m f— *fi itj f <C. i/h ij'.&f .jfi ff <S f ~f 

J.lr sfl fs 'fab; > frj'tft- t$ji f f/f <. .■£.* 

1^ i j~Qf j I - 4_ c~i»j f £— £- t/lj \j~^fj t >, (‘[ 2* *-?{/* 

(/ »-^y: |^* -ly ijf j tjijjy" 

t-£~c£- wTi J f 

f ill'll £,L> Jj^U* l | > L^ (Limbic) (j^ 
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£—j\r< jf (Primates) <JT \J^ ‘JL U 1/iJ (if |J^ 

_ Jy 1 /' j/j yi 1 t -*f >i( iJif (/* 

V f-y5iiLj iXft ‘r-' - ' 

4 : — t trt J 1 * J(y ^(Cerebral cortex) Jf* Jli lllj 4 _y 

J- -<£- (Jif Jfilj 1>J “ (if/i #■!#(; I iUf 1 1^1 

>^s/'j > if J&> XiJbjS f'ZL-2L \Jr*f Jlt-iffl/ ijslrt 

\J?'s \Jr~ c-ifi&QhLf 6 *?' y}l 1 c%-> 

c£" 'l/T wJ’l 

yjlJjiUL (Cortex) („/? £-i i-sfV (JrJ'Vjf jli tT°Ly 

(jli £_ j>* lT^V 1 JyU vt* ( c- 1 ^ b^^yJyVi*-^- Jte ^ 
cff ift/)- d 1 \$>£ J&dM 6 U> 

(£ ju£ ii- tjK? tM' \jt U^J— h z_ (j“ cJU*: si 

>2 y^- (j -£ ^ li £* f (> i — ^-iA (Electrochemical) (3 L^C-f 

Jylrt 1 / wtf/ .=_ \£f l ~ 2£<£\JjS 

j£\s£- JjiTi> \J^f 

" y * 

^tttf<dKio 14 ) ^ ^ JW piU'f-pff b^l2^(Jjvl^ 

-uf 

j&iSt* JvlL ok)\$ oi j ^% 6* /w r 

wAf 13 % s 

jt \Jj JferY 

Jj^Ij Jl* p < ijjf (3^ (J^j 

1 ^^ L^fj^ Jx (3> if 
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iZi/’-UT (Jyj? i/i J yi \f*~ \Ji2-Je 

j) 1 <£- J>y jtJi i/ij At 
yyl «s> f \J> j%, j)\ l^y jL fcs^J wIZ < ^L- t^y P/^ 

<? iX/ &y wX^ s£/ oX 

Jjfftyjl LjiMtb {*■$■? dL^^sJe CSu<^ 

(jj£y y ijT^ S U~ &/’ —b 1 ~ 

->? isjL lTj/ (/ jyzuf 

l^//X Ur if iJ~ U»ytgf ^ 

oA j /jlk 22 ijdjli 

\f'i/\ \* (5k X 1 A 1 wfy^^- y^yXl kf t|U^I JA ~UT 

t/ 1 ^- wi o-^j/y #jly(A| |^Ue3 J< iZj^j ij^ *!'^^ cA 

iS i^/i ^}Jj^ ^ m / \jd ^Af Jy iji 

L-U’wXi uj X jup/ jp t/uT ijAf i- 

XU^ J -^-£ ^ |Jj]Z »X_j^ ijLb iZ lKJl,^ (X* X* iJ J X -£*>» 

JlL^leX-i-^ijLL -jC?<£L. tTKy(j**j iZw lyjl ijdj)l ii^U^y^jy/ 


‘l£ JiS/: i} -:~£~ &lJ*/j\&hr'[5d*‘ J ^ JjsX 

d- ‘<£-Se ifj) 2-f U{ &l){f>J'\ J" (jy«-- - L^r •S'tf't (X &*" 

(X*^)^ ^22 i)\sj}L. uj»-ut fyjj 

^wL^ILij^^-^tiy JyUjI^X^ -X £-ly£ Corpus Callosum 

c^XXX Ji ^ l t/Jl) gU X. cj^X | U j 



^U^U^-P If Xl^ki.Z* L/^XXy^U^U-c^j juJl 

‘<^1 A Ai o ! 4 l L z 7 .f- ^ yi>^ i/X ^- if [ 
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L-* J ijj" ‘/ L- If/ \Ji Jif 2(3i 0~ I 

h/ 2 u*~ l/\ Ji-ijpute*/*-* ^ <d 

Jf Jli (J- <z^- o^j C/L^ 1 Jj t/ 

c7‘Ut 

(fjCi So 3 l/“" Li/ V l O- l 7j Js iji Li Bj Ijp I ZLiJksP 

W w. ** * ** f 

J l J jrjJfcj*' Jj \fi* J r \jt ip3 J*L T Jf ^ {$$& 

L-.-r^ (jf- 

iji / i y jiry Ji^) J^ju -/* $ifi b^Lt?- wTi 

J" (j^t^ f <£l lTx ^ 

J9J ifiLCftti JSstJtS’ 7<£-% <J/f 

w di/j/ ^ >jL; jL 

i->y"j J*^p l/ ] u£*- f- tr/u; 

y-Tff^ljk ~£— I if LfCly7 Jj/L, i_l^ w^j, oS^ie // /j ZL if 1 - Ol 

i ^C? Jylrt ‘f- £-L-b2Ljj/i /Jr <7 

n~Oj[ U 0~ O/jf- \J$/- L~fj tZ'lif - <£_ vL^ - 

fiic— jiP'i Jif {er‘ *0^*0^ i& g'Ul^/b 

_<c_ (i-> | >i'j^ J/y&//tjj\$M -0$ s^Sis-n^) 

(Baboons) Jjl (JjJ/ U~* 

<d s^iy y/ £jw^dl jii j^j}/ J//^j tz2f >/*t^£ ^JU.»f 

jf f Bd ^ f br uA>*(<d Jr:i Irt j; ^ yfj^j £L 

V3 aj~j(/>fj £- 1 (j/ljid (Jjyyif 2_lj4i£y wUi^/? 2^- ^ 

-i 

~y**/uj £. 1 o^Ji// /\j/\i/ /*—% <—% /Z /- 

\S&. ~r** / / J>< 
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f/G— ftHjliC. ftjrtHsl %/f-ff £ £ 

b—iy_ cf. £_x Z — f ix Cl * jjI »>r i j~risjl 1?*% ^ 

tf'i-u- Flf j>€ f 0*** 

i)ffl £ ff £ £ £> £ tjJzj&j? ojij f l t-j J 

bln J‘l_ 4 £_ (Jj\i Cj> ii — ti'c/tj fb>j/^ ~<Jj iHy' Jif 

<£. L.U -£L- lx I y/£ cKjl J JL} \ji\ <£. i jrA U 

si li^jf Ip ftf 'J_j?Jfj7\ (_ jfiffl \ff£- Ipj iJ^Li sjU £jLi 

2-S77 j£\s j£\s }£il £ yi \JZ (3 (X# j)l jF*A£ 

-e-Jc ijjiitfif i \Jz--\jt 

■ft'ufbf j } >rt7/Lfi \Jz jf 

(i ?/*-£- fx$M{£r$ fife’ Jy jsi\£r*i f Uf^L/x^i ^ jli- 
tf-x ft ulj fl&i y tip fjr* \& fjp 

ti£ ( £•< £|p f fzf £. - Sf f (i^y 

yl r*fs> f c^tAjj ^-'fufe £- f^'fl 

£ fPbUU f/SiA^'lffc. lf)tZs}\r 1 j£> 

y Ljj ft -&- 2 yj L L>j 

y j^-cA wj>j jyi#£ ^ ££A{ 3^ 

£-i/i f f~ ^ £/<££ if I y wCi l/ * lb: 

~{jff‘/f l Sf>/'f/i >?•**£— £ Ucflft^jfi} tfilf' 

»)\k £. ft -\f i$ki Je if^e^t f t£i \$! fuJ 1st \y tJ yf<. Jtfljjyj 

U\) if £ fjaf-yf* \ S\ \_l f)js*if 1/ ff<£- ff/S if f* M >jl £ 
ji 4 if? Suyi ! jj jxxix ££ J^l?* £ — £ £ w£, 

if if is, yf>’l£ £*" 3 1 Hu 

£ 7£l £-fz $f Clfrl f\? fjif 'S- fi W. y£- <—M 

J ri \jf L I ff> )i f> Us f )\fj ffiJU lU'U 
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l m i_ f -Q J\> j£ ?. j *a j ^ 

A A -2 A L’^yf j/:L <S 

$ ~ j)\ •/?• ?. \£)\?J$\e 17 L~ UX^UJ ClJljrbs c /L- 

-<C_t VjiU v\J\-(Z-\j‘\JZ\Jrl} 
l—X^LjVtC- wC ^_ jf Jfe £— 

*2- r (J y<w '/ Jlj y^wXly (/1 ,4- (/Lr^ 

Ju w^- &/■ Ju U iJ, /i £ L7 (j/ >£ l J t 

-*L- \jf\J7 L c— 7 j£\ 22 f22 VJisL . 1 (JiyUyjly y/ £, fj<^-yL 
jy/yji 1. f/i. i. jLci 

Zl c3j (j£iX£ \j2f‘2. U>>1 {J^qTa/ 
~ 2$S_ f 102- JSj b^X s" Jul' (JX* J* ^yi-'l^ 

~\2'A USl£l L'^J^5JJ00^/^{Ctindfomi) lT i* (J* 1 wJj7(J/^“ 

ijy; fZl (jy yji'bi' ir ? i/ ^ xL?jL [ .^>)/ lT s’" t/* 
— £• Jly Jjylz _iy 1>C jyEJy J^jlVyyjl f Jjyly'JjyX'/ 

< j^i J vy fs<-A t 6>0y A»* if ( 0 if 

f *~0 *2/*{ JL *i3j i_Xl jjiltf ^ U i / A~ is \S^ 27 \s 2- fij 

22 A -A ok 2^ *222 )!j 2 <j\J- Su2) 4±- y /_ 

^Jr 5 * _T f <L_ jU:' (/ Ju^ <c_ 0 A 2~ dA^ i}&j ‘£2ijt ijSijifj) 

i_ I (Jl> by-vy t£\s2j)f jijijii- l> bi tv^fC^yjIyJ? J-^'lJ (/ 
f I450li/-ty r ^«i— U (^Laf /^ Uj hX" b-y - <^L ljt'7/' (j£ 

J/ J* *r? J i *— J t 4^ l/i w^- lT ( moveable type) tf (J*ff 

22 (^(3 loo ~iA y: l ^ i-*" J '-~s‘ \jA >j2 [JiTf . sjIJ jz— Jji \j\s , » 
l^cJl sjLy^ »jU ji i_l^ 2^2- j } \ ‘ij2$ (jft t i0f\A cA 

\ Jx tjA Ji/j 2 A f-ino 2 i_A‘^ } . Jiy-i/^ 
(Jr^'y’XwbUK' [^2L l/z 
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&[ /'{jZ ^Cr iJdO s)£y‘ 

b\k?l 22 1 jj i ijt 

UZO'-iJfr it yt/jZ <Jfk f jf > J)< lTlJaV "4H Zl 

^ J : / jr-^y^s/^ J*ufl lTu^ 

-LS’frJte 

t/ 'ijr jA Jt (jyU H Uj 

^ ici* 4 ^ ^T/ ^lLH Jj* J 5 ^" 

}ytr*jZ fcJ >[4 \Jnz~ &lil*l'jjiy t fj£ y?- c 4)4 

J>*j 1$j£?\J}J' h-»lX j v^-<£- wjj \cf*c~ i,\&l 

y> j '■£}£- OiV tf rf-*' \J~ -r^ J- 

_ £_U i/i tTd-»0V %?■ (i* U*(X 'I4 >$ j~ 

yff JL&lyiZ- 

J{\ Ji\ tj5CX$jf\jZ - 1 Jl t- j)f\J\s 2300^-J'f 

UyO>5( 1 / J Su I^l/Ji^oo >' L- x ~ rfy* h&j t^yz 

oM,j£ (jj-' () J?*A -t>f 

t>r lb T (/* if UJf (j l j wi/ -1 £,ibl 

tyr v \}j Z 1 T o [<7' t>? "l^uT* & 

£- \$j>\\jf , jfe 

d' (“■■fci l/iibi {£ ij*i ~\ji t z r sj)$'ir)y sjii 4 

\J?\£tfj.3ffr\fji(\j\j*\l jfuj,:j>tfaT^i L. Jif^Ur 

Jbi ii 0~ ij^'i / " jHl J t—J'/'C^ j£\t- kl3> 

it t- tL- 'tjjt 2 fO ifd—jL- d-d d—M j)l ^ jjI >-v r 

ts^iS J, \ J l^-* 1 C^^’4 - Si_iC_ IT/^ f>i(T j/U-^ f> U-l 
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So* dC j£_^_ fcwy i\jfo*jf\S\t 

j > I fyjf i_vl7 <yJ -4 (J^j^ l/wcV Jvlrt 

_<=_c£u 

A » 

/^IbAjj^. tjZJ’Li' (jlUl (JC (/GV. l/L? 

e£^_ ^ w^rl^ S d~ J 

^ uji^. /u$ £u$ iOTM J ij ijA- 
i/J'S b^t"- d’- 'T~ > -^ ^ (J 1 -' 1 ^ 

2_Jj £,Z ikl (J»' J Z (jUbyOy'bi'L^lj Jti’l (/\/i 

" * * V ** 

(j* /u^t I y Jf* 

Jl>^X c^l# JC-i^ jU& 

Zl w y^ Jj^f L 0$\jf L Jj^ ^ ^ f\ 

y jjfrf\*/\ lA^Xc/^ X 1 U^X ^ylfi \$j£\y 

-ijf lX jXtjb lX^ X C ^ ‘UJ ^ yjf Jy>5 c^< 

i-lf jt iLiWl dfe^O (/JjUJl^Ljylff 

(XX^ Jyl^y^"C/MjL> X* X X**X JiW (/lK Xvj (X* 

*: y(j6f JL> ^ Lytf Xiy* X^L X- Xl X^ (3-^ 

Ji> Jjv (J^l ^ j)\ y^t y i yif yZ yy ^ yA? 

yf Z-J'A- y *4 base ten L |'*iif3 y£ -2 — / 

^~y 

myji Z-ZJ^i yij i)b}\A \S>J6 12 l s ^ y Jxyji JZ-y/yj 
ijTl 2L“iJ"Ij $” fj-~b 
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\$M fUiT (J0L> f jly* HZ’ 

Ji I (3A£/»I r \J 2fj) < \J X ?< JO liz’ fkSX 1) 

^frh f f ^ fM fd? -■£- O' /llJS? fy Jftf Jt f.S f 

Jt j L” ^ J i^-" 1 s 

C%is ti-jUii-ylc &T y^'ji f(di&c& j) l/ li tf2Ti (J^yJjy? 

jtfl X*&ji-£ r }£*<SijZ jfffiJjZ i_l Z-X/ 2l Jot 

-£- (JjyTxt ijylfl ;*f- l/k 

j\f ? t (JlJf'i e— <~- j In J l/^ jjy ^ wi/* 

•• * ^ ^ 

v ^ <£. Jl/ 

L~ {\£yf t i-h yfH*i #JU"i 

yjl -s^Jy i^£j >_-J£y c^’ & if Uf if* 

y 2 -jC: 21 (/>! i_ Jt/O/lj J?/ 

<Llj 2*L J/*nl ^>y 2_J* iL r <L(j i-j >J?j2 !* LU 

>2 -2l f Jj^J^ &£■ J~<z~ ijt ij\ C-j &// ijijjjie 

f'jU'i (ji-0*J l J sl’ji w2i 

--£. Z_/J^iZ Z2 i_ UO U*> tV X>jl <Lj<» U^‘J? 

fd ij~ i-jf 

Jb (jj^b )f A'l Jf^ UttVZ-U-/ 

J^UwtUi ijtf y^P^jLyGi^ Ju'bjl 

X>/ \J*j\ iXj$\ 3) {J^ Jb\* £ l^ J i^r *-XU^ &jZjjj\s 

l/if ^ c/i «{? 6*-^ smIj 

jjjy* V/ A iji ~S Urf j f/^ (3 96 (ji 

y-f ^ (*l?i Jl^i* jsj Ju*k 

&>j}^ i„£^yts* \Jf^3J>\f 

mTJa j 

*L PW JjC 
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£—stj& $1? f'his 

L f | J b£ Jif*. 2 , ~l^ lc? 

(jt &L- l/ 1 V l? (if jV) (3^ iili Zl Ju- iSjpJJ 
Jsi Jfbjt \yi */£- jtj 2- J-- \JZ {J<-&l f 
i&j— J&t-S' *<£. c?')Xkjt > -&r u 
2 -fj^jt si/. <C- (jui^t’iJ^lj!/^ /v 

&r Lj^/f 5 * jjl /" ^*U?I oft 

JjI * C Jh?£jj\sy -\ J f 1*1 3ft U- L^W^U 

~£-\JyitL.j s7. 

* r s$/}j\sr'lt e— '&£- Ifs i- l/ ! j^<lB ^ IsJ* if if S^fs 

i_. ff s-ff 6 os&lz 

j* iStlSif- <A|V & L- fr> L tfxti-VC J>ji If 

2z~j (ji i— f U£ jWi 3 1 T iSjft— jlft 2 — 2— -*? 3fi 

—^£ (ji .J^ (^ I _Ti *=- U^ J » ~^- 

^ _J L- L. jiP' 2—yt £—/. J\S J? 

J^f wlJ jrfl'tC- \Jy’ J} "/£- ZL. tj J‘ 

£> ~zCsi if‘^1^23 Js& fi sj£*L-.bil-j\JZ.jV'js~\S> 

<t)\ ~ c~j t£j j>\ j tu <-^2 S£j {%}£)/ jtj j/[s£- •Jj 

J-t’-ss Sl }„ V JUj^L l/ f ff-Z?- f' 3f^ ji f -X} JjCc- (jJ 

i£<5< 1 is’.jf Is lis^jt /j, b— ( j*J tJ L JliT i f f 5'V-^'i^s' - £ r lf 

i Jj#’ cJZj \JZ J? <C- i— if a jib (fu #H; (/ 

Zl ^lr 1^(3^ ^ ^i/ 1 \f'U\kj~~jZ J)J {j^X U> j^ 

S J/l £}mij\*} \f? > <fifjf i-U-f) \J\ejfi Jtjf ^ fajyc- jJi* 

J^l'jH^uipSb fbsl jy&2L Z-s'X^s7>blr 
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I 

Zl 2^bi Jh* L- j J$l Zi wvU <JL 

{Jj[) 

<Lx jM \J^ Jt J?J^i_yO ^ 

ft ft l/U* \ Ji ft* £L- cC Cft 1 tjf /lAtf yil w/iJlf 

fifx.-\S <S ^ f ^ 4-- sj P 4^ b> ' j '* y~y »->t> *yy 

y -• y 6-^ y ^ ~\S& 1 yj y y y p y j u; i 13 ij^ 

y Jr^jxiC fU up ^ \Js^/ *>'}? 2—s£ L -?$ 

sftJ , c-s\4z-^-&A^-<£- y uy j(p 3 'f|'*u/yry jjr yjotf 
y >. u oitf j^>ji y fe y^ VjLci 

Lf‘ JP ijy^y^vjiyLJ (J y LXx «i- IT j^T| f 3 i)\J?j£&7iL-yi 

L*(cj/^) y</ l j./Uy'lj y l jj yltif .y-y U J— 

t/l ;y y n J" (y^vCy 4ytj^f jlf'b'lp y i/‘L 

^ <jhi -Mi y 

\$j Irt Jr^i _y s£ B'c.ty yjf y L-^Z y <t-!r ^ iV 

Jiivijj t yiy <: ' !r" y* 

tfL y i_y '-if *— y-w 1 lTO^ - g^^- 

jyt k. «c^y y y^ y?* y \jr^£~ y?' ji\ y^y^y i y y/ 

y y ^iy y. jfyj /u»£) y >> <£.j ^s i/ yy 

>£y;y -yl/ 3 l c,i ci &r y y ^ J/lT^-v - y -«u 

^ jt: l/^y _ y U* x_-^ /> «-J >y Jy^L ^ y>'l 

xl? iU-X xl?' 4-U^c/^ _ y Jyt/^^l— b L-f lx; w 

y ^ y u: j 1 (j^t y I* y/yy y,_/ 
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$j?\ zybslji ££- Jj >lH - Jjk ojLv fcOi/t / J ^ 

Jjf t J& )»>}£* dtjjrh/tf Wiij b}^ tf4^ 

^ i -x ^ if if L^ f 

^tfifjtJii^ijZ (Jj^jf 

(■• l4 W 

t \J$ ^ y >zy df‘ ^ \J~ -zz. (jf- jj-r ti-isiJ 

-ts%^^\f if U!$ S Jyt iky'ijZ -y i o 3 ' 1 1 1 o" 4 ju7 
l3^C/ l W J ^- -'Irt UlJ^- ^ L/f JL Tji ki-t-" 

ij- c/'a/ djifiJ** 
tfsyifox af t {f&jsJU Lj\^ 
if u4 <S7 } ^— <J' U* (.*&> j^L fijyi ( jLJi*^<^- 

2 _ uOvo i^/? ^1 ^ Lj "TL-v {?£. ‘\jt 

2^-if L-yinw l/ pjf jy (jj>u2l j7 (3*7 1 

•+X'<z- \jyi}j>\\jyi> c- yi?-S' l/ 1 V^/f 

$\$j§\e \S c—j\ f Jl^l C'A yJr 

jj f / 1 — ^ y^Jy (/‘ {£__/ t»fl 

Ju (jy>i s)~c~ J\s £-0 & & ' s ^‘ >ij X'-X *7-7 

\J^ /i j 7 Ji f \ Jfj 2— rf *>c J *. £- jjU-' (/“ fc®* <7 (^1 

A-£o**rJ2zU\<!f\i'st»4 Jii rf&wJPt&J 

X sjLJvj kZJLt sjlJt^ji/ y>j jjji W X-*/C <s- 

1,/Ji^ hi-it^lr*y>y J"L 22 if -{jf'yi jh l 

^ J27 jji Jc ‘yjij (Ji/i)i c, £ £T> & ~&Lyi 

<J. f'tfl &J )>p L^t/ 0' 5 f^j L^< tf' ’77 
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iJj\ a yC fjfi >j nil) [f' C— 1 iS^ <Z— [S/^* £— d 

d Jv i}yi JS Jj*j X" td-ljji /Ci f 

-£L- Jj - r L/if tx i _~~j jy^ v'/jC/ O^d'df'x d? 

(jjy*) JtdlJ y>J a J L J ^.yi(7 .s^V \jtj 

I# \M ijt >i—;L- —£* Jd v-Uji 4-J s (X ' 1 '-J4 1 

2->t w/ii villi' 2l y^ 

;l£ x" wCCU» If 
tiL-f" f'jA' Su>jd \$~}j\s£~ wUSjjUyJ lf*"l 

vd£- U^y- *s\x If £/U^y ( >y (3^ i-lf Jy^C J- t^lr T-^- L>rX £ 
U- 0%.\/f 6^* d$ a[ e- if** f*l# 2 sjLJ yj J *£- \jf e— 

j /% -2l t^f> 1? j? Z- lt> X Z_yf wlr ijjy^v U-' 

Juiw ‘.^. A~ £- J.y 

SLl£ /jjVfj; _i> J« £ X u£ 

yj^y* beeps •<£_ .i-fi |/ if 3 (^jyJ/^l ~d% ^r~ J 

-tlf Z_ 1M £-t— /ii <-fi if J jy* Jj> )J U- (Encoded) 

jt \J '^ m ^jd}\ itij £L~ i_-^ j m/. <=- 

d A (/ziy^Zl yZj-c- dZ+\Jtj d%> Jz J ; iff £j* 

JxyiX/ i^£y 

J2 l}/i£Xs <i_yUZl (i-yl?' liV d -£- dC If i‘A d jil 
AMtiijc- {jf'ii’.t— dd^i d-d 

2 — U 2_ i/fw >1 

(Jj jM* < s. J) <-C. d~ kS'U?*^ ^ '£- U* *> 

U’/d^C o'!/' (3 otf lT d >J i y>^ 

jlJlyjl iSu^f’ t'Ljii— 2^ cJ5;j Ju 
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fj^JZ ^Lljg l£»U m JPZl wU>^ 

?J?<L—jl jf-f' X**-JZ Z — /L^*< <£- X 

'jZ ajp^ l^i /t jyX>s J7i X 

^ J" '^y* I— itz- Jht J JV ZjT ^ i\ii 

6[j Sf^AdJ^yij^) Jf t/i_t £Tj./ / jfy'jz 9Ji;<=_ if}j 

<=- lTu^^ x jvOtf j-/c> - J*r t/f/'iS 1 y 7 rzi 

X. Xjj t/i X* l/ 1 -^ f- iX 
*—/*£> X'&X'-r iXl X L fjjs j7> Ju w^'lf (3 

y^So# tp^ii-szi xyy 

XxWd/XX/x^ >—? \J\ *-£J$£lj ^r/ 


jl i^ Xrv xy« x ,ij iX*' k-c’tf jj 


y^ J < I L*^f y . k jXz- * i \X% j f j n I ( ^ I /*? i ? \ i)/?* ,*+ . 


■* | -'+* ’ ’ n, | y 


:y^ *7 


Cf-Su* i$jZ&j/\?, \jtjj^ L. jZ j^\yJS JZ XX/\a>^XXj 

<z-lA OtX X^($j 2 ~ 2 - S-U ^ 

\}bzXj l jzJ't X i — XX(.JZ TL-tfiji t iyt~s/ X^ 722 j^)/£b 

-=- 'Si&Xi c, i X f- i—J- Xj' i ~ X* (j If lT* L" » -> t j jXX ^ iy J/ 

«»i Jtj-f - dTji^i jiipfi- Xj^fcj j?z tte (jfi^ j'X 

jXXAj) i X XXX& y >>/^ xUi if f ^ 


X JVU jl^XxX |^ X J*i XU dL> J/ifiX 1 
Uj i_ X J’L? ' = Ai t Xrf\s2f\r 

j)\/}\J>X^j b)i js lyi Z_fe vUji X 2^X4- 22 i— / J iJ wX( 

Jy tS X J? '&<-$* X ¥ J lA J\& 6& -X ~h/ *-,!£ iSsf22 jX& 
X S^fdiJ 1/Lyi Jt>V ivlfi^iC_4£_ X"2r*‘ 6 XX vT} 
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jt jvji-/ 

Zl ZZ ^ iJZ X XSj'Cj (3 f (Jl i_ j^yjl 

_■ j£}Uej ?& Zl (/.yi^JU tjui u^iS X— jvj 

jr C^- J 6 / X T^JS 

-l^l L-/Xl>'X~^ XX c/' 

^ ui>Zl jUhJl'i ji ^ ji^Xij Z_ ^ ^ j-i 

i/jb f wZ cX wXl jL^ (3/ (/(Jj^ ijX ” 't "J j C^j Zl (^ r l 

*■ \9m /J^tfL- if l/ c5j)XXwl^y 

Pt# 

ij£ »U u jjlj&b jt J £ »[ Zl 

S X >'*l Jft\ X ^ iJ j $ 

L jtf jt ijl j/U-Zl X l/XJS^'Xjj^ 

i^UZZ wlJL> a>" yl iJysjlJ^ f'S 

~i} ^y/jj^f ijjk A- £. 2Li J?\sJ2 Jj? 

Ji,j\JAji\ JU( J>j)J'}ulj -<£_ y^‘4_vt7 

Jl/ aH;«- wi; jLlfrC (/<- jl/ JU 

yji t^i&i ^ ^ (/ c -U^ &ii^ (i^ 1 ^ Jif& 
J^/rb eft ‘Su? tft Jl ift^i ifi Jl<-XZl J)jg &ki** 

iZ>U) j|^ ft X iJy’^ut: -c- i^/lf/jO^^L £- ijftfU&j j'&j}?.)* 
!M' b&jj'c- >J i~yl Z-\ft Ji\ \JZ\j£ Jt If/ /#^ 

/ jy, lX/ji tjyr J 3** - (3 l£ v iwTI 

( $? ] j! £. Xb eft 1 S<~~j fv j~ zl ijyv Zi^ 1 >y 

Jr^/X c<< ^CU>i jilt (JUjy 

* V ? “ 
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w'-'U (JjOj f'ljf 

Jii/ J- 2 — i)ij 2— If 
1*1^/ Jy;) Jl tsJ JiL- jt JiV £-j?rh _l^2__ Jly yf^ 

>%_ iy^^lJWy* j5;j du J'j 2- If SXX 1 ) £— jt u*^ 

I Jig d'Jr/Zh (JO if‘ jt 

jb tJ&ljjp!? Ui 1 ?£-s Ci*% <L~t/>b If (/ 

j£ JV^ l 0*J^X <z~ wl-lT i_lf $ J*\j X G- JU 

J>) Jt Jylfi JjG J/jj?*'' 

yL) 1 ^ (jTjs iS?yf Jt'wylsyjt^^ ff2 

\X0 b* *Jc{f‘\-\Jl ij£ jI j? 

L <f- J” 2 -U-- <=_ <L/it* i> i//L 

^ j£ >V£ jl; ^jfjrYszS 

/LyU t_l ^_k ^Ty y ;/yi! I^U> Jit/ / jjy Jl^yy ,/yl 

_2l JjfyU^_2l2_l^f('2?^ f l/fy3 | ^C- J-y^l Xd~(~~ J^/y^o^/ 

w2l iat—p'^y &\iQ iP^*y \JxLs i? i}yt {$Xt}L<jf'ljg tjZ J*f 

i 

:jv 

l//j/ ku t'fe iUf* f L?*=- ^f/iL w£f/jf /*£ iJ* ta-ff U5 <LJj iJr'yK jj j_ 

U*hjf jj tji/'jt t/* I — '^Lr- L p iii? I ^ ^iLJ 

>: ipXi £ J i* wd (/ ^ P f c / 1 £ 

- Jx \S ^iP^Xj UZjXdi/** 

—ijft t i— ^ 4^— < JTj ( Jl.^ ( J ^/ m £ fL tj£ L' y^4r^ ^ 

Z-Jl/CZ- i^)‘*Lettyes”^ 4 

<£l iJLJ Jty LftTUy io L 5 £ 
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jju <'•$?•* jt »J\^3 S’jJwj'lf JUl- & 

JH (J&=- 1/ 1 

ji ijf\ -y/le- 4— l JJ <£— Jlfi— h 4— If ^ Jl^ f 4- Zl i— uk^ *1 

(squid) l 

^/l £ 
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*+ *+*? w 


i Jiff In £)f{” 

' - dt' 1/* £ j jji t/^v^r^ 

X f'L?ii_ir X a**' j£ ^£isX- i_ A jfc 

l/i ^>lTuV cXXr L*/X" J^JXru 

|^* ■JfljXf’ ‘if'/C^i, d k^ J — |J J'* 1# fi) J» > t^y L- £_ /jj i_ 

lT jb" yX x Xu*# /XX 

$d*^v u fj£ fjk jt£ £ c X 7 

t j I £\J^ UJr y>0 ^ I (J-^ I y* 1 X J^f“) <Jcj»jj) \J\ ^£ 

f\ i j£/\* s Jp ~£ £ £yi yU JJ <£_ J>-* ( 

(jX/ ^lf l Jyl? X X UjO-Jlf £,^tS>£> i- 1 -i/ 

t*l?2_ 

L * * * “ 7 

*-1748^0 fX\X 

0- t/i' X ,Jjy2yjll,/3*l/llyjha yl£ ytf wiXXj^C'' 1- 

1— yz !—J •z/7rf\s£ \Jsji2^if ( i£j» t}iyd“^^*£ (jX'ii 

- £ ufUj u'X-(*l£ XX £s£ Jy i*si jlfti yji •>* lX 

tX 5 *^^ 7 i^k^X (Jjyt?'- X ( J^f y i&\s£ JyEXj£ »Ly ^ 4—yb 
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In jtyi jdly t J}j\g t—jki s* 1 jif j>\ S U* *>■&£— 

(Ji_ J \r <s — 1 tf*t, f l if ! Jdd 4 > , -i’ 

S>1^> S' d 1 d^ f i-X 2--/ L Jy^J J*£ yjl i_*T Z_l£ ^ jiV 

jt v&tjL tfj <C ^ ’it—sfiuf C- fjy^ jsvXL?2_y 

$u d f \J~ l x 1 jji/^ s - Jjjf^i/kS-Ud? j 

c£XH4) tO*' * < ^~ vU^ s'^x iXci £-if Ji\s£- >J& 

o 5 *-^ 2>«*X ifd^^i^ (f'J’&sji \jO 

ft* j\j£'\jf\JZ. di/j|"L?d“ ^ /l <C ^jylL^f^Vy'jlUFOs L 

d ^— lyi l^c- d^k"**— it d* 9 >!r 1? i 

^XL&C 

S'd/^-J 0^\/ d* * isoi i yb kS^y^ 
Jxc-^^Jdod ii> tS) ijt 
ifjupb &S L £- &A S ijjjjst &\)j\£ jt jhj is*4 » - 
t)J\ &\S/Z j'? Syd tL f. — - I £L - 1 i— Jflj'pji S? fij^'v^y 

/if. » -Ijt y£*c^< \jiisff- ijj&nj/^ 

2_bs sZ^J'S JsXil (J^* c_ iS* r zl?(£jjj't3) J~ l/* L/^lT 

i_ i/l- (3^ f £- i— ’JssfJ^j / i-Jj/’j/I jt-ddjv*) S' 

tVi/uHfc rm ou. j/'u ;* v ijV- ird^i# 

t/* *£— Crsv^ly d dpi/* [XiJ'tj C^L. ^ (Champollionjd-^J?^ 

\$j*^ (-f> J'\s £~ L~4> f )? J)\ \f\J- ki-UU^L ‘lT *4S (X 

L f^iir S'- c/ 1 /^- i-t; d''-! ! J /d/tX^^il dv/ 

o?* ji\ iJ i_ 2_ ufi^ V ^ 
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Lie k c^Jf f J lT Cs&d'f* 

i—& Z — f S j t 1 f of if f uP l A cfy 

lJ*J T ijZ *\92%Jj'l 'M 4/^27 k fui/fifti* 

t^k k kT j if \j* c/^ ^t/V k^E 1 i/i Z — f fj Jig w^U 

^cM (jit; Jfffff f fj Afi J- Jij* ~ff f ^ (JP k 

k^U fjtff kkyklik S£jf\J>_/*^ ftfitfjMl if 
l/ tUlfkU !u# ^ ^ \j~ fifi *ui k 

/st irk u/ j t> 

lT lP (3/- gC tf JiY^ZuO fl/thtf/T- k A h^k f 1 

^fy J^U 1 t J'ojjs^ tfi/icf l? LWy 

Jr££u Jl) jt ZZ js/rf -e- ^Ul tfOffj j oil? 

Jx j^iyj ju^l ■ -£_jf Z-yO* JV^ kk 
mZZZ— \ji f - c-j Z-J* \j^ffi£.*s j£ (fij ftyfonf 
tjZ j> W c) f /? 4v ^ k k U-kO*k 

t/j' k* y ky f uififc k> f &^Lfyf&* k 

k JU* 0 ^ y -/jJ fkk ^ k l/ j k i 

k (jkkiik^k ji/i- y jtfjr** k jy/^jS 

y jy^k((Carnak)fck fik btf c^JC £ 

kU^^^(/ L 1 / \j m /f$L- J"//\ l_/>Je_A y/^‘ 

Jtei ifi .. ^7 fift u£ //;u 1 Jlfc /S iff 

W c/^ V L^^C- f- 1 L/^t / ( ixfc* ) hieroglyphics/ / 
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A “ /h l/" c- ^ *X} lT fljc iSsA <z- U>/ J 

\jits ji 1 ^ (j j /$j b j (j jk *' j 

j — fj ^ sj^ )/.}■' [f'lL- b z~J, -ifS'Z*?} 1 

1^0 ^ *— — > JJ^vf 4— \J\ Z— J?-\Jl jtfjll 

/A A \J\j f^Ssi* 1 ij t/* o \ i »^V |£Jjj i_ /'*' 

yy i jdfij/kJ' 1/ t/" £ / (_/ l _L-''/* JO* I tf\y"‘tC- 

zA) wCvjsjLJj? f.K i /y^ 1 ijA* (J^v ij I »j 

<£_ 1 W^-Ll J^y?^ ^A^A <=_- 

A* lTw-U A j ^/t &T-l £ Z-AJA\? 

\J\£- f \ ))j *J?f\ J> jsJ$ <=- £sf- <L- (JjyU'l f iS <i_ <£ 0*2r‘~ <£- 


Ji> ost^L- cJ^JCiA 

JljVtL tsAki Jwyr^vUt?- lTwC l/L' d^k^y/J i_ l/i ^_(f* 

1^241 .Lb 2-f(f\jt jk*\Sj>\j^L &SjZL.lj>:y'jltfot 

>^fy wL- yjJ f^l) 4* tc JijA'J~ * 1 7992- U- 
<_ <&{j£ C?' *-2i / tyf* kf A" fj Jf* i *Az‘ -i J k V 

ijUr^tjjyyj "tyC k>ij/r*ts)l<z~ U(Hk U^/yj^ &>U~ U>sf 

(}ty 4*r l^f i> (J^y 

'&'$ 1 96^/iSA l/ 1 - 1 ^^ i— tyWjfi</r lij^ 

\J)jfs‘e£ ^ ijjj (fL- <L »lyjl y £jy* t/ ( - 1 } A\JZ jL (/ \j)$'CtS A 

\f cJiki tfjlr<±-<£ Uti 1‘tC f/iJ*lf*ijjjUt/ 
Z i^lTjfySl j j£\jp L t) fA\ ji\\f 


-01 

<A z ? £- A tfji/ji cA ijtv 

i_ 1^- rf.r*'-'/ ij U^k jyi i? w2iy ij^ (jf 1 
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Jjjft/ Ju/ jyi \ 4 \f\-Ji V \J*'s J'Sdj 

2«p i_lf- l/ j3* JU L jP 

uetJ&jii ifcii (jl-y Sififji ) /U tfipi 3j<s&? 

Jjl- 2 ^ pi* ( 3 *U* pfA> pi p^ (/jU^ (/ {Jr*l)f 

Jf 01 pi pH (JC^U* tffcf u£ U Mt j i-Uli 

pi t/l-l/j L_^t>J plyok? vU uil ill) <jL (jUaT pi(Pbilae) Jl t) / 

l/frllfj) llJj-Z- ijd d^C*Jr*iJ 1 lie (3 (Clcopetra)^ jJ^L’ J bj 

lAOril jy ^2 <L L jfb <=_ pi i / jP^drZ 

$/ (J? pi pfAjj*: !<£- t>r &*/<=_ (Ptolemy) y-P,OQQ— 

6/drJ^[{d?u4 ] ±i-£^f- Js%i£j/j}i^p}ti) JlfLIf' J&t£ - 


.^f l£Y 4 

w-^i> U" U^T * 


r 1 A _ . Hi i-«l i*S* n*„ * . * t_ 

| Lj' “C-LwV j*# u*i£ ^ nolemv-^- U f U£ 1J -< 7 - 


pH 'SjcA u~ j^ 1 ^ \jjtA ir U u^pi 

^ fjb \S jC ] A~ £-kL-b i_ L;?/iJ pi 

-i- pl*«y L-'wU cY }>M d/A d/**- L" i<ii-Uy/^i 

Jrfe J> r£ c/y-pi? pTlu & ATI X- uAsf t 
»ylj (« pi/ f£ f&/“ jliy^^p^) t£ i_uH V wJ^ b' ik 
i ifjofty W-dg pfik U>2_ yV»>0*i 

1^ p 1 ?/^* Ju^i- 

piLjty i/pi <£-i p^L<£- Cfp/U - 1 jb"-- pi (jv 

J?uLj k=<< pi 2_/ b/ 6 U’/fd'k if U? } f">5 ejU Ur^yj^p^ 

^ Juyi^ ij i_ f '\£\}*2 bAd 1 J^i UT df & t/ 

£_ks dk }/£- pJYt i_i i_b piU 1 (U 
p^" si ojLI 4 y-' 1 i/ JY pK? pi pf'l^jrT ^*21 
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L/Ji Jl c{f- U? \f'f\ /?- 1 / 1>> t Uf 

(^1 / uJ <£_ (JU j)_4 $ i/ \jf‘ \J\ V 

- tvyC 1 " I {J^ \ L‘ 

t^l/T <y /.s-tt- *=- 6 ^-3 j; >\ ^ A f b" 

, '\J?f\-£ r d* <j$ kf’[£ <J&£ Jti uJ/^ tZ- f- ti^/ijl 
yi £L. t££-l S 

( ^ ^ /}l jut^ j * c> 3^> 1 \j- 

\f*-^Ii\Jy i s)ij2 , y;^d , ''S jlf^L i—MZ. SiJ-^ if 

- ?<£- A#-*"* L'VJVyf f'/l ^ \f'\S^ 

ij'l £~{\Jyiz /Jxf—J&tf tP J? 
s Jf A f- c~ m~i^y: jf/‘iJ\)J '/^‘ JJ 

* i m 4 4 j “ 

t fajy* $ \JZ *3^<C- \j' 3 ^f J ^ bjL? hiJ* tjt ij** QfcULJ; 

0* ifi wl^l ^'.{Jt [$ l £^ L ~ If zC^tjto 

6(/i * wi jtf £ uk\A M \jt^^iU^5 

<l— wp - ijt f\i ^Lfy Jf/- i/^gj£ 

<LJj A—Jj c£j£ 

Zl &C 7 {} )\fi J<£ £^b *LU f Jsj& L 

w-’U ijij i_ i ij? ^ wC*y Jfyr i— 

*L X }£r* w-c X? (J^rU Jy JyS i£_yU £u> 

J^lTL £ t/t V # w&«- f* -J 6? J/ 

£L~ f^uJ’bji '\jt £)b? iS ij^f '$ f~'~ cJ.y Wr;H 

Zl U]~Xf£) tj7j^r*(jl<!; .Jr j/ \jij&\}>£- \J\ hc~ £-1 

ot: wJ/’- £j y I yi i ^ 
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J£ y jJC Jl L ti Jou4 

jjl J? J / tif l?-'' 

/ ^ jlSvi /l // jb ■>: ->£- JivL^ 1 J/ jc k - 1 

iJiy w/T_ Z_ *f lA=_i j/ "J j* J* 

_ l£ 2f, US ^ <=- 1 

<£-Arecibci ( t IjjLj fjjljtl |^* Jir w-"y ^1 tf 

^LjyJ-c- ijy' ki<y t Zl u^*>*j|j J 5 ^* (jOxV JZj't ^ 

lJlj%C^JJ;J)l')/£305tJld~ J'dd. -t—jJ. 

S&J^- &\kJtlSatfjSj 

iti*'Ltf_(3?^ ta/lf tT &t£-y>\&f‘£- 

Sti J CU UCvf Z_ pjy Jj/'O 

Zu tf'f/jf'Jt jt Jl \gl 2_/Ju>i/ v>Zl 2J#s 

J)J J ^ \J 1 lc~ i Jj~y?d~ \£> ttjSj l 

tX/lff (j-^- 4 (Jt/ c^: ,/V *\jfiX\f&J Mn^yf ij)/' 

Jjyi—jdli. \j~ / j'ijZ ~*f<£. Oj^jiZ'*J/ p s&jy f JteBcibQ 

<£- A)j J(fij \J^/$ J'i'j-tL- J ''&£■/. A 'liySj^- 

J fk: ^dd* tf\y Zl jji^ Jou^J uJj dj'fi * — ' 1 o d“UZ dJ'tsJy 

ij» (* (Jl fi \Jj j» dj-Jd d j\)j !)ll j[/i \Ji *z~y 

0/ *d' (/<=- ib\d\ fctf Jt-fi &>fd£ JAs /'JiJdjdJl 

£z~ J/d d^f o j ^ Jl) Jl" fJjJjJl HJJ> 9 if J^*J Arecibo^-^- D^U L (15 
Jjfi £L- J* J dd (/< Jl'ifi Z^Ui£-J T 

tsj'yy^^y jJ J^j) Ad 

y>>» V \J , \5~^- r Jy iS l/* f-lf 1 ^ 
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\j~~ (3 if £2 ijjyJ 

if^>, i/I cl/ i/J’&A 

l— j^ 1 } \J\^ w-^ l£ (3^ t£\sC- 3 1' I J- 

ci-* *=_ c<< - <^1^ Jr ^iyf Jjk (X^. 1 3 Jt/^ X>% X 3 

tX't i^*-c^X-o (3/»=~ A^y* C/^jsXj JiXif 3 j J 

(33*^5 /J^ jLt 1 't* X U^U (Quasars Pulsars) JfSf Ji\ 

wHvj J-l iXjtJ'uy £_>Jy7 Lc/^-J** liU** 3" L=, !r^lf j i'' ■ ^ 

l if c<< IT iS~$S. JXjJ U di eC. 

j^Mf c*^i 3i-X B , J)s^-'t , 3 

■ x~ (33*3. lM [f‘ SL-J* st* £j £- ikLlj JiUly* 

>M- (^}‘JkJx i—X 2-\//*. hyi ijiJ’hii 6A-H otr 

Zl 'J^'J’ifl .Jslyj JrJUyl^ JJ y. |X/jl J/" 3=,lJtv* J;u? 

<S? JryivX. Zl Jy- 

L^_ »j^ji x W )jc5iwi> 

JVfcfe4^ <=- ^ £wu*£ *Lfe ^ jA- r 

y i*f y>> tjX/i 3 y>> ^ jy(? *_/i£Zl 

33i [^ 4 Zl cX^- j>jy 3* >-3 3^ 33 1 if 3- % <£ 

L jyjy* J/jj^ *— i ^ 3*1 yV^—vIc: \*fc£ 

Lf& gC/^-^l/z ?4- wL-^XO'lX (jL^XjvIrt J)j |/lg 

yv i£i 

itJit-jij)} ,jlJ&f. ^dTy^Jifj <L iShjI^ifj & at jp 

O*^ fZ-xZL Z^yU-tXlXl^^tXVL/^t 3T(3 
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(Jy Si')d ft j. iL jrjv d \5 tj fy' 

tsfy ^y Uj^i 

_j£_ yjl^* jUe-jwsjWL, ^£T \jft- t 

iS d ft/ (Jl* jlf'' t/^ yi^y l / 1 

yiojtj j£ -$ 0* l <C?>J 

;9l Jy-£- J ft‘d >l£ r f. <Jjb ft'\J/\ ^L> £_LC:I.>;£_21 

j^y^ f{R/( ijL/y* J^^c- CkK l<£_ 1 

/Sjj \J (J jl ^ tJjiU'l (Jy / ' (Jj/U* ft? jtf y^ yyr ij? 
ywijjliy yji (/‘{? cT^ yy U" • j *■ IS'y ^ L- f < C^S Is ft if 1 J^l <£- 
>l£ L -<sL 2_/i Z_t£ y d ‘&ft/ f&'d. jjf^j y f 

ft^ ft (ft\ ft Jslfi 

jlM i/u i i D yjl aC »>; e< 4) ‘.Jt 

i S^.A-iC j}l J I 

yi^V-^ v/*tf fait* isftfxjiiJ&tfifLirfi/t 
j£±- ifj-z- tfinjs ^^ftj^js 6 ftA j 

L ^'If^t/yrL (J’ffy y^ li (J>f >£/“ U* |fJ 
{jf/jj’iC- <-*/ > l tf tji/jj&if n-^i 

u$.j?f* -Q a c-ddsft^fts 6ft>y-A -f- (ft \f 

-^UCy flJjlA 
*« ? 

-jU?' Suit'd N. 

-.>7. tsa£jf\$ Jbt- Vp 
(X (Ji-'t' f ^ Ce-jjV ‘^!r > *=- j p 1 V 

_>U^ 

- J j-o U> y y^ *2 l^y.vU \J)ji*d ^,js*jtS [ft Vi 
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j)^<c~3j r .y‘ 

i 

_C_ (/j i_ i— £ "ft 

«=y| I f >% »» f ‘ -N-N.fpnti’lfiftfi '-fx 01 0~ ^ 

tjUtZsf! if ] J)>0 

J)\ Ju&fi-tx Cl StJIJI K'lJjvUyV'* CJI u£*J- N 

fjt 9 * \s lifzf. tjZt—A Jf i))'/. Jt 2 L.W jij&ijii jl$V 3 iJ^!r 

U*f'^ £ U?[i f 

t)f <jy. t- f ~f— \JX ft § if t/vl wlr < l- Jifi ^j\n jt 

/jf? ^ jif j^ftf/Oo/jx fej i/j/w^y^i. uw.ifi 

- l£ iJ^ fy** l j V u t Jii* r^L <C~ S'jx^j^v^ i)5jz i jff 

lS /f— fxj l ft \jf 1 (if) V^U* 0 iSiS) 1 

‘yd Ju*l‘ fL- cl. ^ (jt/U s iff* S*l- * Jf} c- \jZ U 

_<£_ i iS^UrV^. jiits*'^ '^ir Jis^i 

jr* " N {fi>C?tftj>jfr'ijd ijir T 

~JlpJv '<~- w yf^*~L^ -C J)b ft StJiJ&tjt U$ff 

<=_ (ji oN-l£ 4_t5(4xlo’'j-^0^1f jUJ ff ri-JU'l 

(J ^* >x db» f— f L? l/H lUM <^W« ^ 

<z*y> > j £ fy (J)vU ij“/ 2 l~i £—yi 

-Ut 

**** * 

Lf*!/ 1 ^ t^Lw! VyZl cfjjvly'^jU jVt. t/ 1 

^ — |r f'Uzi <Lk; J—x&X u^UZil ; £- 
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\Ju& £ (JiJ U- ^ 

\J~ }j>\ jZ ti>\j>\£*£ \}n ijfoj’l' £ \Jjc )/ £ JjjI?* ‘{jt 

£ (jwi?' / »l;>£ yj?” ^ J" 

>iU £ (1/3) <Jlpi_£l JjU'l/ r P jijJt Su^£r' f l ~£ 0 **—! Sr 

(/L JL^ ij- 

<~0)i£‘ JfiS Ute } l£ SO* <^U 0 } O^’iSfUz* t—M 

~cJi-t A & i -£<£ £ £—\j j 

(Jj>* ^ Zl ^l> (j (/ft? 1 iJ&tjZ IJ( '1$ L-.lt— jiff 

y: jliTjyjCl S^l -iJ/^Jti U* 

\jL{\& Juu \f>^ ^ &f i}^ v^-if 

ji-l^/wIsV*^ f* ii>i^ tff iM ^ l;u^ <£ 
Ju .« m jUV li JjjU iL j£ \jH^f b} 

jlC/tf- tey-liL <=_ ^l/ '-NJpn^— 3x 1 f) 1 1 

jj? (y^ It 0^£ Cf" LlT 3-* tJ^C' 1 * l£ jjft if >^'U > 

’ S# 

£ 4u uLJ^ i> ;<4 i/V i/jU dwW uk -t£ J't> £ i-/ 

jyj £ uf ^ £?y f J\ /*, l a' ui ft ‘S j* >£y J-tfj \f~ * tft/i 


f,=^jf> ^1-41^ Jl#' i.1 _J*fc/ Ji> J- Jjl b 

^^££1 Lj./^ iS~ ^-w,— i*i°‘ y f -id* xf" 

-2—yi <-&u£ f ‘\J$ £ t^)s.jU*bft>lX * -\£ U'jjI I 

-jJ’JC Li- J^* \f"j>\ ^if’i n'ijjji^ if f e j)i fj 
(_ii^ Jsi/'ijj^^^ir \J)PiS i 
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U ij/» ‘t-X \Xyj^ £lj (/£ 

(ju* f J.K Jijy wl> j ■£. l/j A'l/i— ci(? 

2£-y U~ c/^j /Is-uS^* (jU 1 iJ“ lJ^* i3 U- \J^ \}$ji 

JJS^/ JiyL- l# 2^. <L fjjcf^l/100^ 4- ” * 

i- fly I U5 tjZ bi-L> 

(Trilobites)lJ J^L- t/- (Jlp 2l a/t tb j U*yj >4 » JU‘ ^ j^U'yJ 

Jr'LSi JlyU^l/Jy JjU- fc^wt-i-U <jt Jl/^l "\ / L~ <=_ jA£- 

«y>£ l l f } U~ Jt>2l '*£- t*./Ug V-'t 4— O" 

wl?£_yU wjy -, wi3»^'(Jyk ij&l f&yl iT tJXvif' 

6*^1/* f' ‘l£ >}j£ 

stf'di JJT^vU^iwyJwii j/t^ ' s.?jU6ei*Uf 


fi f* . . j *r\f tslj i* ii^ 1 _C^ j j^j 

(j i ^ i^r i w % ^** “c^/ 7 f - 


~ . rt J*n £" ^ *". 

^Ht r f J ' f L/- ^ U~ 


^bJU'i ^ f L £ t/ ( “0? j tr'jr-jjij? y U»j\r ^ 4* 


-&r 

tJ'^^. & t lX -**''** zC £- t—jb- iS^ 

S \f- bi-L^yjJ 4— bJu ^yl >£ i_ ■ ^O 1 
f, ^ ^y U ^y Ifi t/l - i^T ^ lj k-c 

/j/Jff/tL. efci *Jl£ \S (j4ll t/j ^ 4* 

U/j/jAjJijt/i fcs/,1 Ji> lTJ^l/i t J 
<=-^^(/£yj^ iSt/jj* 1 d^if tJ^ 1 10;^ iA df 

LrCjJ N-=N.f,rre»Mt 1./) ^Lw^. Jl^/I it jt ^ 

A-ti- \jf" *i A \ w-Sz-'AlS* hJyfL^ 

^2 y4/l ij- — y tr »t l? y uj l5^ jvfi? ij‘ M ly/Zl <2? (,/J 
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ji\ ijt JUw/ fc fcftgji {jt d—/fi jwi 

— uff l 5^* L? 0* ^ u^" ^ t w^i a ^ 

J*l i— f0" U ^ J ^4 0 ^ if* lA ^ i/ 1 

tX (X ijjiivi L j t^y a> j j/uzl 

L (X 1 PJ ^uC^-^L^ 1 

yjy £)Jy*jZl JU'tJj^l*!— f*Z_ Til ^ (jt£/f 

UT Lw &J*J *j£/ J^jk LiZ 

tU 3*iij&S?j* & ] /A if Uv jy k; Jl A *ifi/f tAj L 3u^£/ 
iLfj/'JSj* ir*|^vfc’^l jljft i/f l/A j[* *>*; (jfj£ (J^ 
jlJ So^^lA JlA* f r -ioo tN - 111 ji 

'^1^1 (JT fOtf (Jjj/ jJ" \J^y~' fO ijyki iji *; /L Zl (J/l^J 4— 

(Jlivlyjf Uc! (Jl^fc ^ ^ \J\ y ^UU 

(JtC tffJjcJf Jl i£f ii /) ly f >}/\,\Jt J*£^ ITU* 

J^Ll^ J_Ij U^ J>yl> j£ (JirfZc- D^ ^fj 

t 

<=_ i&/t£ ^/i <> 5 Jl^j- nj-^ii—ii ii_j./rU yiy^yUU 
-tf- 9-/l?l^(/ «i<ly (^ <£- L^Ss^* y Mb L~ I 

u 1 ^ i<> 9 jzjJ\sH. OJy? J* 1 i_ i/O^^ w-^ s^/ 1 
/j: f (if -f- (/^^-.yjuiwts 
(3^/^ i&i *•£ u> ^X"i ^L Zl iyij>" y \jk!?J^} 
iJk,dy i y ju’i^Ts— r'iif (^ yf~%\j^ti y 

y>v (j/y^-<C- y -i^l)<i_ JU ijjjy'v Ly^l f''r^%<l/ ‘t*/ 

ft -<S >* y y< f iSiy^f ig 


www.iqbalkalmati.blogspof.com 


30 4 

A ?.X J jf y fo? Uj& T ifA&i- 

t^S£* “|>7 ”;y jy^ i£,U& |A>> -Z / (Tjlr'ii — jc 

_iC_ Z- 1— Jy'ffjly Jj-r 

ii/®* -c# l/* lA* cZy Ju^.i Zl J" { JicX^X) jfc l£ f- 

Z. (jpj *-cX2 z? L Jy^y ^ X <=- JjlU^A iJjJljUjsISfjLJ 

A* If L>J ^ O^fJV ^Xj Oj f 1 ^ * 

X-fjX U-* JJ<=- ji JivP'iJ.Aj i m Xj 

\*t tf- Jf ^ ^ k_ A 4/^ tf!v j A 

O^P’ijZ tjftijj)) oCV ticM'OjI If li^ 

Ji t y U y 1 >* / » ^ j IX* _i _wt ^ jkt i^i i^v L f_A? / 

j—J jt^/^^s {j^j/i wt ( lT 

-^yAy&i^Aju 
y4^<=-y c-X ~£* oi?. ‘iS i JifiyJr't is'jUJ 
/4 -(^z? ^ -£ — (Jy'ji (X lA 

l?>A lA/ (T'U 5tf^M 

ij^ i_ ( Jy')xvi JjA t/Vn^-* <1— w lP*l t£/'-f- 

-it ^ Jf 7 jj| Uj^!/^ i iS*\s lyutj?" ^ ij?/* uf* 

(/l (fj*f*Ji\ ill? Jl£>' ui 

(JV ^iJ 1 05 (ji * )786(jlJ-£^ Jl- jtf 

tof t^y kifC y ^ 5 1^>; 05 Hi/ Umya Bay y ^12* \J\£, 

\J$ 4^>U w^iJy* o>Ly ^ ^ r f ol^y< Jy^ ^ 

^ ^2£y 
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jTn \J^ * 1 4 — ft L- u ufj /j J? 

& (j* \*£ ty^ *Hj i *=-- Zl ^1 _ 4-*^^ *l£l ^ 

<£1 L f - ? ^ 

J *C \^\j u <l_ i j*\ \ jl\£\${j) j }\f j ti >3 *L~> 

^ mSzL- M$\jZ f£s* iZtdv 

<L- £- 

"~6oj \<t—>r 

tf^ht fji£tt) - 1—tf. Ji ijji tsy t£/*l j£* 

y^/wTiJ^ ;(i^^ f<z-l /t>if) \f' \Jkj£, i-jfii-H zL Js‘ 

V « >-^ '— tfi I—# <fii-.lL off* f- u>f' i $/• iS^f 

|£jj? \$j< fi)\e i£yO^J ~J \^)~£L wft (Jj^V 

rnjif. f'jO-'bs, IS ijf US f JiJ' L 0 £* f 'S if’^c ^ - 

tjsiiPuj>j \J~‘kfyi £}i s!~“S 

z fib ij^'lf T/rl 1$ fL- \jh> '<L - 1 j)/?ii - klf* d^t-^ 
IHIjUjjI I f £ \Ji i}r?u~ * 177# tfcljf' b\si- <L i—l 

^-Lf Si \jf' k~ \J"j yf\ i-JlSk 

yi\ J i fiffi- tj}/jbf<C. fL *-£} LjJ 

ifestr— <3U- (Jj* [fs ijf 1 si i iL- 1 fO f- Jst<i-jff 

y {jfi- tjsf ijfh&j iSlfl^ffi f- I 

:<£_ \j W Lj l£- ; I>CjC1 S" (Ji/Sk S{j)f~ f’tf 

*z?fi A- A— &j\f Lie -*> in c<< 7 \kji/.fs‘<-Ci > 

y <i ^ ff\ b\ji $ Lituya-iy t 'if- lf~ sslj 

J'yf- £—//& fii—h L - If 1i »U -r^ - iyC^ ^ / jfssjle iff 

f\ b? OU xjf&f-ffsijbfJZ tf% wc/) ^ m 
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(Raven) tJfcs . >./ ^ 3c If" 

-(/ if 1 ^- Xlpf 

j^L/W Zl -Ji* *^^££L Z~L> i^c *C £-- ZiL S) /{Jj& 
**ljJ$Jf-f \ i i://ji J\fJ&jfi[/ifj9t />£{$'£ ^fjt J% 
Ur ss j (/(i^yfyC^ Jj5 <£ [f* f J3 > £_JyrL yO£ v ^2 

\jt m i jif£ y? « ^ 4 — ^ j 33 k 

.yjlZZ C—J> i£ ij-tf £ (/*££ 

-$Li$LjJ \J>; J>1 JLei-jt Jr^£ (Jlif£ (J.fyy’lj L-)% L->% 
u>A ft/'/ i/jj! i_ ,? w>^^> ( l, / jp wf” 

l j£; £- \J\ \$j& S t<L .£/£ »£££??“(/ ll^ 1 !^i£-sjLj 

<k Ife Jl/y 5it jj( L-lfe fj%f 

" <^c/ i L»^ y y) sj J& i— lk £? .-J./^ lT ijjl&jj 1 1^ (J^ 

ti^if'^ Jjf J££^£u »j^u , £^.«y^i_yf’" 

i/l w-^y (ji JjO i_( ~£ <;_/ m>£_ i^-yG/^wiU JU 

<=^l£ £ Si- £ £ Jjf'l _£ ^UT c^< 9J f£) aJjiZ- l*£ j? £Fj./<£ 

yi/j>i_ Jj ^£ j£0 «>; 0% » U£ u£v»i !»< 

Jp £j? iLb-, J*£ jyu 1 jC £ WJli^ »)£ ^ 
£ _Jp£ y *J&Jk 1 Uy £—i>£—i/, Jt^. 

l/ *£<< yi £> £ jjVl£j) £ y UiJift l$f‘^ £ i/ 1 ^ V 

-0 IV i-c/i 

y o^t£^ <y l (i.y"£l^£ j^i& £l £ 

\S^iJ l}lj £}\jii\£sj^j}Jil •zJ’lzJ'' 1 ) 

s5 L/y J i x^fii-^u£^iyLr ,| -' , £ JysjpwC) ;» i/O"! 
a>ly^ y jj^ i_vlrt ^cv jy s->U »j L j? i£iy J’jsp 
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{jt i_l£* J't /"U" 

^b ‘ijZjif oOl&l l/ 1 ^ i , — P U” 

dUfo/7-^ jkfidd <£- ^A\ji lOU 

cYl i— jj£} jr^J L/^* Jfj I Jjt (J iJ ij j^i t S/' £- 

i^t/Jj^. ji j— t/* iS^ } JiZ^&TJ—tj2”'^tjZfl520 

JiAfjj#) uCj (f'v) -^Y UltLjt-yr \fj>/"jj} 

{* A )jf Li If" (3>*U4 _j; Ji £lyjf (JUSiJ&f 

f7-£^- £—\f' df li* idtifi/? \J_7^ajj 

sj ” l/X. taT(<=- (J- C 11 -^ *> <-fkPb ‘Ll? 

(Ji /i 1^,7 &/t s^sAjb ^L.dti'iA -<J?{ S^'Ci ¥ jf'tjfil 

JibJ^J/SoAl- y- uXl^ j£ \J)jf‘\£s&jy* >-/?£- U,v ” ‘l/ 
^ i» i£« - u t oi#l vji^V* £.oji ■£* i Jfl i£ jyyut 

c_ Jl/j? c—tf JzLbjfi'Jl. *T>Af ji> 

^^kLLJM id Atfu “ tiT Jfl £ u*g t/» »/ 

jy (i)U I fj/j'tjZ i—A ) »bbS^ r * T cJ[?i $ 

'■<- 

* 

i— l/Ij? U 1 J ) L” 

(X / ^ 4- ^ W C)tys C^C [jt A w i cjl *J 

ifc** i^bwi^yr L/i./tf (Jife y ^ £ L^j^f £ *J^0*Jkij\J9*{$y 

jy ^ y> i £1 jivC; z_ j/ y “l/^ t^if 4- — 

‘■\A lib jY ~$a\ iJ- <!—jdd- Jtjt> j)l <Ji \ £ \5~’/* 

sz—\ L~ £—f}—b i—diz— j{£ sjCh>i A ijfj jf (Xt/" 1 

^yii Jjy ftzA’J) 3_ (/( _L J ^ e> j 

'\fx y lX Lti £t<-s* f \*yf\ t -A > . iJjf Ly^ f ,!*£ 

l d j ^v -/{/i 
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J?bk i)/ifi^A '<£ jyyu-: fj&T Ju^c -U <L \? i/ ft ty^b <L T 

: X\jt J? Ji b'd 1 4- l/j/J - iS^ 

uCj^u^ H- £}i dy d^yy i—r' £/ tSu> JJ < 9J ” 
d 1 (jtfi <£ (/i d Jp\ £ 

X {J^l Cj^i dU C*l fJ^jJZI dl dX J (Jj-/ W i "l/V d(X 

t 

y *15)7 -(/"/>— ■ i— A £-■>'»-} L^L-; y~ 

jOTJ.i^ZI ^ichj Jtf-i? u£j U*Jj2_Uj Jli_ jyij 
_l5 \->)j£- >1 O/'fiJ'A Wj 

f Lj hJ^ bj/iZ'l&cfjtl fl / £_ I J K j \ jf\Jl fli- tj/'b i/I i_ \ti~/f * 
Zl (.££ (Jlj i_ T- U j J5 1 i}^h tS*—jtjh^—\S) i_- \Jif!^i[ 

S t3-Jb£ ij* 1 (^i^j> Jy fit \j$'A -\fx *)/*> ^ •vu > y 

|J3 i_ Lj|/* I 40^. c)l-' ,> U*r J £ U~ * 1521 d- 

<£J>.L. \jjfi-{jf& $ ti/i/i. jt *' 'u*j Jr V' V u£> t/^ 1 '*//{&£ 

*+ iy 

d c/fSbc* i dr Xu^Ji^t & { jyu> {X^y 

dTi j£> - (jSVtlj ^ J?V (^Uvjd jjOil (jyydr ^l"-d 

-fe ij/ii^ inyy^ 

j^d— U** ci^ i> P Ur 

iX&y $ZjJ 1 - ifjf |^ y>> i/L d ajZl*i tfjLJ 

£c6 ij/i % >tpi_pi CL 1 y i_ (jl?y S^ jU' 

lT i-v/'t^f jTy y>^ 4 _ ^jlyl£ 
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£—j\ IL fjijlli* lUFOstfl- Do? LjJ) Jjjl 

/k ttJsXjjfls-jC. j>\ / f f ft* \f' L- 1'7, 

^ ^ \Jl a}j A'" — )\jAiS% &/• '-p Sur-Xvi iff 

2£ V^ljy { $ f: j\?j jtftJl JfLfjbs 

‘ffrfy&Kfif Vi_ uC (/y fjf\Jt 2{f if* 
fj ^,Xf \j_f >—c) si 'tijfti&f L \jp))*\f - tyi*ji\c—<~.\* 

it/- £ lAMoo JL 'M U\i A 'fj iS (f>j l_/ ? Ju- 

£- ff*S ifV £^£j$jfif3j^$fli}bjxj^ 

w^< ?£—7{J?f j/uk * f ~U"tf f* T cJI/3j£m. iJtJly £&/ $ 

L? }\£ a c*- w: bj (£ (/"vtujl k^L w-W 

Jj?y jJ*lJj[) ^rip ij^ jhy*u£ &jt [f U^f~u^ 

ff\Jt& 'Sr'fP'* S* 

f^ir t/Pjt 

L -^/f ^ 5 k yJ%S— y (JjjLX' jfty (J" (Jfjy 

jjI (*/f ^_yr^£ \jf 

* * ** * v * 

fjf/ijsljsflsiC- ^ -Z~f\J? \jt [j/cXf^yz 

jf'jZ iK 

^ t y" yJ<^-~ JjL/ c£> £ 1 — f i ^ ^ 

-J \L 

f\ ~c- \jf j cZ$>s J\s £L %/ { c~ f $ f jrf *C\ 

j\})fj)) ijisfi 200i— cji/i)rt J/r\'/< o- 2?l iff' 1 J^iJU' U*fJ 
if f wi yi <r j /<£_ yj jjiji J'jif^i (j / S y Jj? 

i/ t/*> la y if if jfe> f Jv X J-^ w? ju' i -{/")£ r* 
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- $ \jf< ZAi Ju ijjj imtjf'Z—X Z. — ^/'Z- j \}j 

>UUT Jz,fzLC JytfjlT L if 

^~u7 Jv 

/■/ll t>£ jjf ^ (X| fUS J^U (Jit ( Jx 1 wTi 

^ cfl y T /j 1 ‘M Z^ f &J Zrjy^ iS «7U/ Jif* 

Jsj?* Jy i/l Zl Jv l?" ~ S u*/ J^Z JtM> 

X-^;U<Lif L u(i uC X Jx 

jwfl C^yr^ U* i Zl \jtf 9j}lTj* ^ZlZl ijtf >U ijjj^fli/^Zl 
cTuii - {X s T -(jjf f>? 

Jli^f &h) Z_ Zl <Lk ^ iL -J* (3 XjL i 

Zl d^OSl^T^u (J^ 

vjl -If- U <JlfT frtZhj Z_ 

-£- ijf'bs^Utys^T L>r 1" Zl (j5U } ^ t/J* 
Su&[*Su>&$s£ isijH j£*3 Z — ^ Z T i/OZ^ o^ 

tJ?J-^\p\}^^lj}^lp\}yi \jsjt ti Jfi bAj 

-tyi & 1^ U 1 \$ L ZZ y zsfi JlslL Z-vi JIjjjmjjI iJ^lJjrjJrfb 

UZ/o ^ -\j&*/** Ji^LTy tf^ ^^wZ>L^ij^by 

\Jjf j\£ { Jsf 4 — fii y jlf U^-Xf J* Oh sjij*/* (jUL — 

tjx U£* Z_yZjifc jjJ l/^Z1 J^- ~S 

S'if-Jt ji fi- z: J^i J"zl W -X 

^Z ( l?^Z- Lu BriSi c[ s ±~c/ 

wi r ii./Zl/^t3^f'^ l c^ J^wf^ l/ ]( ^Z^ wci/J^ lT^ 
i — ^iy ci^< (ji jji i -J — Z^ t^v 
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ijt 1 — |J 

f < <^U i/if^-U^s ijs^ifisd lT 

/ Ci^JyryT JLil sjUc^< (JjLf*rr (Jl?> 

<^£ jL U*f ijl *j£~ jt ^ i/t-r^uA^ 

P wc/ <£l _ir X ^ , - J *y* 

^ J J$./ iSfo jc X* 

y i^-> iS&f- f '~fZ$ 3\>lj/ iSiJtL'if’ 1 ? 1 \f'^‘di if 6 & -«/ 

-tr£^/j^i./4r 

L^ 1 /^ 1 wlXwU 5 ' <i^ (J- -'J* C/^ f^‘ 

<J)jr*j ) I (3-fi^lj^OiJ Ju tjjjy')} J\Jl'/iJ t/j ^ j^)ji^ j/jbijjl I 
^vlc Ji£ Jl £,T pj-r J^w/lf (X^t £~k Z_y" Jv&lf./ (Jj^J 

U*|£ c^Lr ^ x Jlj? jiP<£ |/I Pt^J 1 X 1 '/S* 7 cj?cCs* 7 c/ 

<sL £- {fj&lt j>l ) a (J^ t—f J — Ij ft Ju tjjjyi ) ~£- 

fiCl^ySjl I (J’^'J^ L? 

^ lJQ£L t-cJisiJ l£* i-Jp Xj'ifc* j™ jt{< 0 , %\$ lJJ> ' 
>2 ?<£_ i-- (J j ^ wc^iX"^ w-H^J If & 1 iL 

^ Jjk <2- f;^ ji^jj) oS'««!4 j i/t l c 4^ 

*-cXoj ( Jl/ Jl^ 

“!jtf (JF iJmJ^ l^iJU^ Cy(J» ■£ £— L/- "{J>* Uc 

Jy Jl/ &fsbf ^^6 6 s 

f* [f~U? JM L Jii, \\$ 

Jy ailJ JUiij {jjg- ^ if ^ / 

i? -(^f <£~j^ \j>jm$j£ <z- ^Xi w$ ? 1^ cC (J^tj 
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f: U' - 2 _/& H'jl ut jA' L AtH & 

l ^ -fetf 'tZ {J^y " £- • \J\£- )bs 

A |^A* / wiTj^(3(jy^y ^ c/A 1 1/ flO tT<^ flu 

cL <=_ 1^ (J/^L lT*>L?- ^ $ d$ 

LyJ^SktJ^l L^J^yiljriM tfJjZ ^ 

~tZ— ^)lf ./* fe/l 

_Jp iji wjl WO Ji 1 .TV 

‘<£_ iS(^- — i^lyj L Jt£^l c/l^-l? “l^T Lf‘ J 3 ^ 

C<< fe/( (J*(jlf U*r-A?U~ U~ 

S\J^\Z^ \}/^ i^l {J’l ~\J% hL/y^ uOu ^J)hs 

y (Jyoj A J/ _,£ U* \f’ o' ~<J^ d~ U* t/ u iS‘ A U7~^f Jl^V » 

t—cJLpztl ijs J/Vf-t^ Z_*r j^Jl'/l) ijj S Z—\* Ti_^(f L'^’iS^^. 
f l J-^\^j) i iJ^l'iSc) l -I—l ) ~ %\J\ ^ P $fjZ 

irt ijl^y J^L. Jvljhl/j; & £- *-cJsyl J^i/ 1 Jl-P \ jf cl~ 

<Z—\£- ^1 Sc- l/J? d/ sjUm £-- \}r^ 

Jyjjyjl i£ ji f<L jV'jA - £l. Jc^/J^P* 

tjZ i—ji £- f\^di\s£- 

c— ‘fjjt iji^'ij? \J" ‘ £■ lC-I-^v Lf‘ Q ■*& >£'&■*? 
\j^~S o^ a z\/i 9>ty ij* (/ uyts j> 1 lT ^(*Z 

ifi i-fe Tvji <L;i 'i-Zijij U\j^/ 

f $ c£ d/ J- ^ lj ^i f '^i- j i‘ T ^c^ ,_ ur cJl£;/ vji ^ — /jL i^* "£- jL 

-<tl ^ i? j? j? ^ ir/J^o'^v uC y ijs j'* 

iS j—x Ji^y (<=— i [Z j 0$) j^ijj yj0fj^j^j4 i3 ‘ T c-V' 
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Jt ~W d$[f'A- C/.J ihL \J (5 yi o^‘ S&z 4 

f ^ (JV i f A-. £ w. cJip6^ U* 7y* 

? i) ifi* ’£-->/ ty}? £ 

jji yiT i/t i*\j£ \JA -£ i^J'i J-t Ut/'i £ 4- J t T f, £ 

j yv jl£. £ y^> t< < bZ>)i\^jZ £ £ ^cJ/^hJjhy £* 

a>!t e- w*->jJ fC^U iJ^I ol-U 

-Jft Us ^ iX ^1* ljU'lX 
yu^C yu ^^£ i—cJipiJf)) £ yT/r^ yv^ J 

y g/y yy 1 (^ ££ £ y £ ~££~££ 
X* y£ y^ X *— z [> j l fy/t f +\jji £^£ J i y** i ~y- 1 -y ;ti yXXVy^i-y 
)j>l?-/ yjsiyyi y&yy -%s_ ^ Af^AA iJ'J’sA- £ A.J'i^ 

/, iJtiJtl^ y , r* , i^ .. . rt ■ ^ ft t_ I fV“ s< , r* j ,. j ^ 

j V-* v W* tf ' / *—£■ *»■— v r r j ■ w— j* 

yjf fctfy y*-yr t>F<C -L/ yu-“^5 JyL <=_ y^U 

j>\£-j \j7£ JjZ £>j iX Jlf if ^ tz~ s \j"r^ 

<jx.*f£} y£ y**s_ -<si- (rbf 1 ^ y^y - »y?y* 

-<LL*ti lT 6 j j ^ j>\ ‘£— £its<< yXj^* s (kL\jAs'v£ 

-*si- lX l/* >-Xi ^ lX yX^/iS^u? J yuu 

£j)i^/jA?^vjA- £ \ju> u/d ffi 

ii\> ji^i yr-v l/Z^i-xV yyf . l 

ifik- £= ~ y ■ / ^ r lX 

yll/^yi y lyZ*' (X y^*y? yr yf yt vy i>Zy ^ vU- 

-ciz J/yi Jyi jx/t , j>y f'SX 

lyln/jl j^/lT 
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iz AA A A 

* 23,19,17,13.) 1,7, 5,3.2, )(j“ £ Jf A* S)l Z-l JJf \Ji 

A (i-X jXX^Kylyf^jUtjl^l 

ju/X t/Z^i XZ (/i y ix J*Vf j/; jX/ -X 

^ ^jr^cAi A~ ~*j$ iW J^.i fOi (Cd jy/w; i/tC 1 Jj 1 

l -tfiVlA lS (PahiryselA id: Aif- 

}j£~ {<1^ (/> £ -ZL Z — A \Atj Ljj,/V ijz s X If ^ (0? 

f ^ o*- -•* X J? (i X •■» X (* lj» 1 6^U[ } 

y^Xd J*jsT ’$ Z— If l^i-fvl >L j'ljj ll£ -Jx t/-^ 

w/j J, lit sjZ_ U^i >0 li/t/id-lf-' Zl d Z 

i/b >y/>; > Jit»i u i* X 

(X 3,267 J? |X (jlMf/jS "i\J_A '■* -V 1 -' X >£ “«Z- 

-Lift 

xj Xiyr <(i u 1 -^ tf>*d w ~X xl j) cxy iSuf-jsA) ^ 

-A —&s c- X lA tj^y 

W^X®' yPiC. ijl -2-. {J^Ac- JU‘I tj\& lfkZrl> a 

^ iZ X X*X jx sZ ji tj)£ A 1 >> ~A o* 
Z,A\/)P'*J?j0 jit 4 - f'-A-fzw XjZVX ^X -tX X 

j?xJ %Ad^ A fjb jt ;X7 X i x»/XZ X o <X> J)I A 
0\Af i—ti Xi^T ,J -» _J f- u 1 ^ 'SAA 

■z^j<S \ jk~AA A o^A j -*' 1 X X* ' i j^AjA* tXXX a*A 

Ot&c[s»jtu*> ( (i_>L X <JxhA/j^ 

$ 4 1 ? ^uwi X i^r^Vi ji^ 
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ZL f'M S. (JlslfijZ ZiL ) i Jyi Jz/j) (J-jcZf 

-jtvL-i} L. \ssi3- Ji 1 i>>/ 

1 l/A? (*jCL ^ jlf^ If I 

f /i c£4* r if flfeU J^l id- t/J/ -<£ i/^ 6^' <-4 

<S j\}j ^Pji* i 

j» Jtp'i jf hj ijrCji -H^.j [jjlf JrjjaUif if, Jr/j J^-kt ,Jl£* »j 

c/v ^ idZ j $?"*<=- iJ^jj^r* / <l_jU «£ 

i_/ : l^*i!_ | j i_j: J'i^iL (//jU (i iJxZf (jl4/0y (JF< C^-i 1 

S if £. 

•if If 

f U*4'2'^ k- jfSw'-C <zs£ l d fL*l Sa j P j. 

iJjfftjii (Jj-T.^jiilf Zl trif l/ J 4- Zl ^\fr^ S 0^" 

lT ^ y^- 1 if'i— f?s J py 

Z— ^/l — <£- S' £}J*“ if Stylos Sfl w— 3*" typo i±^ S' d t V Hypostvk c '_ 

-<£_ f>f bs ^ JU'l j/t S' _/tj S '- ’ isf i}y, f/ ijv\£‘’' f f Jy 1 

Cf?/*) 

t/2 Iffl-S jt L?PonoRjL'o <■ 1932 ft S' (Puerto RicnljC P^y ,3, 

"IJiZ* t/^’ 1 Z-4_Jt > S' = ^'[t £ 

Z_ ^<y i^ ^/£f-J^Z, L.j\$\J. l 4/Jj^iJ w-* ^ 

ij^ ij^ zd ytJjU d- j^Oti /• — d i ^ d- 1 Z J 

ji .tfj'i} j ji>i> £-3 >jji t j f/i ^ s'i-i^y m «L ifft-sz 

J~x <l_ j4Li.fr «r<lf Jyf* i SJ* trSo,A ty d-Z f t s^i 

Jl/ fo>//i (3*1^ \$f— 'd-o liJjyZ y tor Z-/ 14/ 
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y i Jy if* ^ jJ tey; Uu, 1^1 u Zl Jjj Chf & 

jjfilJ L<^ J 1 ? 

jj^ yi J/ j/Zi/jL' 

<£ ^ jx ^ffii j&fi/i 

ij^ y£- i^ J?y^ ^ nr Jj/^^irii' 

^ IFii jafl^C yWi J/ *=_ jlw* {/*j'\j£}£y* 

“&££%&? \fjZj))<£ j^^dfjff u x 
tj\y i£/ JZ 1 6v*" utrr y i -yt jZ k ^ jL iLif ^3 / lT UvP* a 

Jtf JV h/fUsS Csf. I fyljy Ji£ c£ LJ r J riff l£ (j>^ J 

jjJt’jteij^jwjPll (jl^^ivil ;>l JyutJ^< -riu 

“j£_ iJb ^/ [$ J* */f (Jl^J^f_ jZ y i>^ i£*34j£jZ 

jj£jI j/i -J UKflf y^Jy (Jl£ — t J l£ Z^j-t i}iT^fLlZll"j JlZS^d.* 

(ff/Onb£ Z— rf JlT/if J^f 1 * (TU LL j£ fUiO^ijjA^ £ 

£ *llJj/h yifcf t/ 1 <=-- t-^lf iT&tfJ JZlferi yUy-i^ri_vW J ZyC L jp 

if'&fLj* iP i97s JaZ 26 *L >y/. T y>^ 

ftfYcfl ctf &/ S^l/ 6^J~u i iS^^s </,* if J J 

c( 

{$/*)} f iZm j/i tfj ^<£1 i > If if£ Palimpsct JJ 

(j ^y*)‘L^(ilf ev ijl if J^CZ Z /Z lZ ^ U if^/f 
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V & (j/ U^L 


ijUrjb <£- Z- ^ Utt L &y *\ UZl 0>P ^ 1 J- ” 

j \js[\jL J&j rff iA Zl 2 — / 
C 5lXJ U eoo) I ; 1 12 1 lT>' 

if cfc f* Z- y^rl J ^ > ir ii— 

Lj Sfj ^ Ji- > 

g£ JjtuzZ d& Aj ji b&/{j£ i^ywToii 

^ f i^^c jfvt 1 J" c^JZL ii ^ jj tr/j 
Ljt &£/ zL> z_ ^ ^ y ^ & * 

l/f ^ Z_ i? £ > £-^) V/jjl * 

£ jjI Z_ l£J iX> 6 l/^iA ty 1 c^'s' ■ - ■ ■<£- (7 /^j 

c/^ lT fj Zu 

w LP fc^Zl «£U- Jj U-. i? i— ■ iju I ^j J*~£- 

7 --tf_ 

A ^ 1 ji 

ijj^f J^k7 yjf (jC> ^ cAj t/l j>T j ^ jt jJ*~ 

jjjJ iZ l/TZjJ k ij// Jr^ JjZf Zl i yZjJ’hgs J^£ 

Uii' 

4 “sSHjJ 

G 1302)326,65 *=✓>* 

Zl ^JjhAf L? lT ^ ^ J - 1 w/ J “tf- ijif if \> ^ 

jstiSj\k~J*iA^jrfl o.i iU c*L>ywZl £^yi^in/4 J/jjI^ 

US// L J"f c k if cV vJ *— J ^ 

r/ A* \jt 2-jJ Lfi O' jj<4< ^jS ti*^ 
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l3 Ji ~4L- 

Cf/ L 0^4 iS^l\hs\ 7/uxi JvL\$XS\Zi- f-Jt 

j^-LL (« 

k£fJ\fL 1 *^L5Ij ISwDl 

£jy <^yU JV^J ZLZl ^yy^ dir IfL ZLu/dt-^ f^iLT L^f 

jy l£, y^ 1 (JykyrL /f JjLZv Li/ Lr'j yjl *dl d jy d J&y j *_/ ^ Z_ ^ 

4- zz uy sj t i jy ^ -J^ iff ft Z- Z_ o r i/ 1 d^vif^L zl 

y!*y ifi l/ (j Zl U£<£- d> (J^ <1- f 

Ui/1 f £,-(/*— yb %/? yUjsf ^ J Ir/yj* ft \j Lfyttf^ ^ if U"*V if m *zsl)j £ f JVj 
Z^ j^y Jy Vs ^ j/l Ur^ Z, IZ-^G 

c_ L~$i wfi jj*Zl cfi j j^JU -/> \f'^ df\ l u? JrcfiJ 

£ ^V dbjfjfrftt i jbjP t ji/JvzS\ £ lir^c^s ulL ^ if ^>i 

L^ 1 k J ^f" (X J Ul*v dZ^ L ^ yj ( *L T \j£j^L- j L? I lj JV 

jJ^Vi^T I — / wUS iT^y^- J*# (Jy<»— w-V J (JH/ 

Zl (jTJy Zt d<L- U “i£ ^ U^J^iZ &f 

kU^iZT^^d* ^y**if lM ZL^ ^ Jyl^^yr^ (fj^dlUy^^ 

tvu«j )f^jri-Jj^lTi/!-Jj^jf Ji-j^Z 

—/ — v T~r 'i " v ■'»'■"! " ^ ; w - - ^’ " 

JS^ l (£dft-^jC d*^ J ^iJ^ 'S^ t" UjfT wj k* J ( 

L^ f t/T jW P^ f* ff> *^ ^1 ^ t ^\JP r ^ -JLtf Jt^t j d £ y l/^ U>^U5 

y^£. L^UjijCL JJi f zl o^y 1 lX £—y (ff Ly U5 S L *y 1 1 (^ ( ^ 

* ^ t^f/y (J3 j 5 Z1 f ft I I ? jfU — /i^/ 

Z — >r>l Ty ^UT 4 ^^ ?SiT 

^y y yu 1 ^ ZZ li^yy y^U ^ ^ 3 ZLi - J^r ^ I \J* \ y I ZL ^ Jrtj L 

lfg/iyU/ yJ^J^ ZZc~ (fsj/l> [^ Z5 s J L y ^y> I i^J y yj^ 3 jly[^i 

j^L d L^Zl {jyiyH Z—O Z- f<^- J jy ^yj J L^ 

|Jy tfi ^ ^L- £_ wZi/ 1 C^* ^ _ u{J 

JtPifJ- Zl^y j J^yU Ui/l^ Jy 4_ jr f- u ^ Ip Jyf ^wirjLftfy 

l/Uj tff ^-y>^V j? y ^ J “U* l?yx ^ Zl ^ Zl 

&~J3S / ^ r 1 y — 1 fyJ^j? f' / l/* - ZL y \J?£^j if i^ r * 

4- Zl (^ r ! Li*y Ly yjl Z_ b j^. Jji iJlj L~fM fyr 

j\f t JJ? Ly JjG J/ /l Zl 1 ^//: yjl 4~ bf\ ^ 1 J//7 i^y ts 4- r^ 

^yyf'Jf/.j^ ^t^^i yli iZl J^jhiJ2 \J 

l \/ y L‘bs i f'jjf£^->r y i/l L 0*^/1 ^ _| i tb f. UfJ i/^/j-^ 1 ^ 
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i> # iZl J jZtA -rji u*£ jrZ- Lwr^V jyy 

mL [Fissionable) y IE? J U f (3 if fc fe > _ l£ £? y L^/^sd |j£ 

“i3 c/* ^ k^£— t? |(£ y/f I 

UlJZ £^*U^^£~TNT£f2Q-£- Z-iVV#?| ^iJhyZliJ^ 

(< {//!) 20 i^Zl TNT / l?cJ(/M Zl Jit ll£ (A "ZL ^ /abiOlt Zl/Ol f 

^ jyir ^jL>yj<£if1939 Ljf 

&*U*& “c/^j ^ D r * sip/ii : lU J>fc 

C^ 1 » b S>J&i J It \$/V : i}rf 6^1* (3 l£* i> i*£Zl ^>Zl /> J^x. &/LJ j 

u- <—/*\Jj 9 Zl -jf tf.r'j y^r^c Jj£\} yZ-f' <S } L^dZ hS? It 

^Ll£*|jV^ 1 5 r OOO**J> ifjJ^Xvjl jy^vi^ Z- ^^/cJ “L^ “V >i f o£V 

c/ lOft^ U f iyj £r*JZ J)j y&^i -\fz l~ ~£- 

yrdZ^U^^li $oPf^/*£.\jfdZ\)\s£\£bj2- ■ ‘^wpjjik- 

-w£> J It \S/'muZ i Zl ^ ijv)^ wZi c/^^-Zi Zl cJU'U 

/i li^ ^ L? cZ^liZl l^j*y tf//J ^Jr*^ 

Zv /" y> f / J^Sb y*sjc j )\ uZ i A 

% *£hjLi£r\J\ -\}J^ /jfc Jl* (J/jj L ~ Zl -£/^ lC *,<< _ l£ 

j^^V.rr,^; u 

■v ^ - y w J y»' v ” v * ,L - ^ 

£ jb > if U^V& *-*? Z_jtf / (JH t£r ^ iiyt 
J>^Z1 J^^tc J*} iL £—>3^o\[) 

£-£j r l-if r £-1 J\* i}yt Jv^Ci 
(jx Ju ijU^yjIyj^ Jj^ (Jl Vil JCi -L? K> jf 0/*^ C^> 

fj9ij£\ \jt yU^Zl ^<Ujf/Zl 

C_ u'Lj ^ c/^r/c/yJb £J Z-JK JZl^ ^ 

-ItT/j^ lTc^ 1 ^ ^ ‘L? J*\£\j f t \!b i—jjf 

yj j)\ Z^yi Jl ^1?/ Jj/'Zl (Jj^yil 

ZZ Lr } \J\ jjU' t lp_^ w 

^ jVj lcj^*Jjj^ zl zlift 

^l?*Zl jC 195^^1 1/^ (Burst) 

w 1 50 -\&S *! ^'i/. j Jj ^ £ j iZZl [/ Jjy (^/t& 
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Z_ C JjliJyS f (Jb// Jyf J 

f J' -if * L fjFlf^Js. y w- \ih jjj sV ^ U*^£- fdk l^wpff 

yjj ^ Zl 4^- J fC y 1 Lj 14 Vj(/I J (175 rads)y l£* ^ I 

(/^ JUj liZiyZl jvJ) ^ ^ (jfX-K 

yJk/Ur t^Zl cJ f c/ ^ f> 0w tuf? *■ l5x C?l£ Ui* J i/ j j JU C Jj/O Uk£ J" 
jy^k: lT^tUt r* Jtpu ji ^ ji C o^C jf \ ) 

jU^^U^L ^l_ \jjtbyty* dy liX?C \ t 

S f f l? 4<U Zl tot tfA)ipc \Jr cf. $*£ *~if*jh l& if^ kf ^ 

Lc j/? jy/ y J T^yJ" >— lS 0£**/f f -ff %? y^k; 

6x</^L^(^Xe^f J j£ Lc'>^r-i L ^ U J— ^ 

d^4^ZlZ-Zl Ji^ /j(/I 

»! jJ -UT *'/' ^ &L 

£_y L L£ w£\^ / l£ L yJ 1 li£ if£^ If x <_/i^ JV/T y/Zl 4_ jI yj i \£f> 


Jjb/^jt: J^Lrf -Zl fc* Hf &£* cf * Zl _5> X^C ij i_ if $ 

; j£ LiJ* Zj 1 \ ill *i V» j! . 1 Z jF jd! " L/ 1 i *r*i ^ f ZlLr /lr** ^ [' r i?f «r n Z \ ilE. 
V - "■ W” : *' - ” — J - V„'i ' "♦* _ fc*' V " — 1 — ' ’■* - w v ' V - ■ W ' ; 

- Jx ij^fi >> I Jy ^ kjJ h\p\ 0^ S *> t < {Jt J)i ^ &Aj** \S -c f&32>l 

H- J?\}h >zfj f Ji ~ b^4L- j ^ Jc\j) U fi If, sj£J U 1 1 W/^l 

/j^kyL J^yU^yb *-+s-<L- \J* If Xyl£^ Sx^JJf w^ 

f'U? i J k t “^_ j 7 ib - ft— fy\>ifi JU'i 

“Uj £yij.U if C/yf^jLj^CjiXr^ 

t jx iTi/fyr J^L £T? Jkti— 1 * i_ x 2L 1* 0 1 C/*'f* 

-C JX£-y 

Jt /jt }£ 1 y fajr'jJ' $h d Cte/z£ jJj£ 

^jZy^ijjtf^k-S*—Jtj£ ^0 iftl f'j? \J \$ jjJ- f ^ ? f\5& 

J*/\J^^C ijf £\sC JUfeiLJkr^iJ 

:^_ fijVyii j£\ -jt h&i,/(? tf/C J& £&£ JlCttfl- jfk) 

J$t e; l; ^ #jSc)f\k Jjj: -iA- if 

^'4^ t jl^U ^ i/i Jt V \Jf)£y*g Xj^C |/f ™. 

(lmrnunological}[/kZl /> sjU^^C ^1 /i ^ yjl *Jy tfZ*- t*|j lj i-X ljL£ ^ w 6 

Jl^Ji \Jt^~S * eb f*zy# U c-^y (jy b u-i L^Zl ijy (g Zl / tr"j^ U?J 

Zl 1 lT^L \ 9 -L if ^Pu 6 fy 1 J'lTw 1 ^yy jyyy 4 J" jx u 

z: Z-x^l^yji bZ/jy/i Jiy^y Lk <^fj*- f^y r ^ 
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ei/X Suf L-Jui? ?Jjir j JsXc'V (3^ 

X T t/X^ jj^y k : ji y w- - j (JX — ' firV t /i 

X UVT Sw C Jr£-ZiX / X *x y^ j i ci/ it X ig [iff. i u $ i f y* 1 1 (Ji*> ^Jv 

f'S^i u Xp^c/i/^ ^ Jw<i/ 13^ X iC^x 

-UXi $£-&fdj\Z 

Si/i^ -&CC ^oi^A 

***? $ Of** "uj JXKijf f*L^ ^Vvj< X 

Ji X 1 — r^c- Xc/^"iyj 
c-f* X- IL i -c, U l if X*4ITyjl f*US L?/^ 

ulW i- cTty-*- if ?/ \ & t/'cf-i i 

^ 1820^ c/n^y 

lylr* jf^lZl c^U^^uCT L 0s 

Jl- U£ \$*S >? ’ X ^ w ^ ^ ^x Xl^oP * XS fZl v 

X* wJJ iL. J^i -X y£? I^j^XjU^ X X^- ^ t/CuP 1 

(i^yj M = 3 - J j£ tfVlX X X tXf X* <Xx<^ — (jy/ Xt/ f (/' ^ — f/J tfUc> M X 

i A,* b I L J M-K LM - s— i !t J f* / ^ j\ /* . L * f*\ ih i r* \Cv7 f f* . „ 2^ I f I 1 l I .' ^ /* > 

-«'■■ ’ ■J 'j"" '" ^ ^ y -yi — - y V - w w- w ~^y w V' t w — - *■ 

jy f 1 iJ^JJyil X \/ } i U^T ^X&y tr f U X^ f ^ 

£ h i— if\ C-f *jf) 9>U L/ 1 ^-^ (X > "i£- 4^^ejly£^yj2l pJ 

lAt'iA -u? ^ X. ijiA ^ l/ f ^ 4? ^ J*v 

Z-T{jj£Jt& A £ JXy L y U j li A* 

^ir M=oZ_ X m w^ fXfJ^ V XX? 

^-l /: J$Z\Jj \JL \>y tl/*X U? X XX XX (y f >^^X k 

JC1 (#> i-l; y.^y & j Jtfi^XVS L i/I -<~ JXvX J4i 

^ ^ >X X uX 

X f yk7 iji 4^yl ^ X Ly - ! 1 *J*f* 6 ** ^ ^ S c 1 ^ 

X ltI w^yX - w 7 X^- lifff (^ u- X ^ ^ 

XXX Xu^ iP'i j U* l j \ f -3 f Jli Xw. yl cC If 6 J U^j\Sfj£f 
*J> t d£ (/^X’X^ yjS l£^W?X “L/ 5 (J^f Xy(^ i^X 

t* W X (Jy^X tX? X X CJ^: j>“ I? Jpi wC Su&4~ 

IrWXjJ f J^f U sis X ^x y JL^ly J JiL b {J 1/ 

»4>iyi^(3^ii ‘t rftj u£ ^ /j)'f-j£. t^^—'j 
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*z*jy*i$ Wj £ *£ 1 ; 0^ 3 1 £ l j £ ^ 

/Ji* if*/ u J/ y <£. yp 1^ t£* j u^_ v in ^ > ‘JLz^j.jZ 
ftju £ £-fft*ft I -L- y t ft (/vJj| Z 1 J\sJ\s£ 

(** -i^bi Jiv/^rt vji Ji/ L*-^J 1 J Uj?" I [f* * (** ’ * 

ITibyj ly? (t y ftJ U w>y* % y ^(J^iUftTi J^U^C jl f wiy*y i^L; Jl/U i_ 

£ oftftr£ ftf'tftlL £*-j u£/ ft O^f / V 

I5>jTj [}£>, j£v 

jLT JU^ ^,v(fiy vAii*^Z ai Lj? \f S ^ 

‘J&k e- S (h^>i/ f 1 -\ft£^\Sft jj u^u/^ -<o Jy J^)ft£ jijfi 

jjjf' i/f J’*’ Zyjij £ If J / ftijft£ £ js* j i}r^ftft 

fjtf iji jZ* y^£ ft/ ft Jy ✓All 0^ 

c/^J ^ -y ^ i^_- Jxf p/jj iJi> y^s£ *ftt ft: J'ly l%£^ if 

-c. tot Ji y ji£l jZ / ft \$&AMjP\* 

Lijj J w Jy^VZ tfjjij 

£\#yt\$}k£ ftl^JjflsiftjC-^- t\fj^\^^ift!;££bt 

-fcj /ml. 3 ._^_ 

Ju>/ijy^£l Jy t-c4p ^u” f ~y ^^i-y 

Ap ^ ^ 3^ f t^/W 3 Zj^ $\f£t— (.X/y tLyc 

y is j jtk \J m jf ) Ef i^ 1? ^ y ^ 

“f- JJUtKiP'iy \jL^A\Ji£ £ 

fifty: j[ } ft)ft\j!fJi^£ sj *ft d*p ^ \jt / £/0iJ>f jt [j/ 

s^£ jyiLs^Cf^^ txjtJ ^ t? Z - ^— if 

/I -JJ Iv Lsff./ix. 

'xz&Z \}/j£-s Jbl/^J't -f — J;t -ti? i-lf W'j^ 

y. ^ 2j> ^l. ijt jj> e^- tjijj i» <L-ij ^ /yji y — <h ‘£_u jy y** j/" 

-Jx^ zl^U ftj? 

uc zi t z- » 

S J^j f ^L- jy SJ Zl i — /yy^‘1 

w^ + b b 

^ 0 hj \jA y 'it — } if/k> {jftk> { ij (M = 9 .7)*-*^ 4.5 ft 

jt £*:iJX} Jj L T ayO^ f»* J> 4 ft :ifiLUx bO i^'.Z Zl 

LfiJ’ (jZ JU'f c£ / > ^4r- £ I I -ft! J u 
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Si fflif 0 il J \jj\ /» J±) jt 


f -z£ 6— A fj It if) itofifr L k/ :l/ 7.7 nf>J tfu ^ It *J> m ^ 

tus*L \Ji-\f \£*ff j£ it ijsj i^M*Z ^ j^Aj* jt JJ \$j£ jiffy 

>j* (JUmj-I 'jff jCt*! £ L- Jk f£-j£r*ij\st U- 

(Ji? fj cTLf -^/7 Xtf J ^ jht/firi 

*J?. U*/^? >/ 1^ 7 4? 0 ^if ^ t -X-^- L JO *r w/ If jX ^isf- 

fi £ 0^ J *i 4? * 1 945 "UT X Xl£‘i BV* X 

-iff Sf if 1 — {£i)fr\Jljb\s , jAy* 

0 £ : JU' U*i ^ \J^ tjf 2L l? w J > & L j* 

j^*/^3C $s{So* j y** 

jsi tj[/hj&J—hJ—bi 
0X£ J i— Jj/f ~j? L^vyfy Uji_ j>/< 

)$dig fj)u -\J^i -£ j*ij f-^l “iX^af X d/^ JX J/“d 

-J* b>fh> J * { V k 

£—\$'jE c<< c/*^ c/0>j ^ ^ 


w“ — » ■*■ v - w v' t *-'"" " v; ~i — " ; k, " :y w- - - — — — - 

(jUyjZl* 1968 JjU 1950 - t^X &A SJL^fi 20 fa>% ^SfiSifk ZQQ&jifjJlJtfi 

A if cf*2—rt if f* L^(l£ \f)ifu^d 

-L-y$ ojJL j tir j/I Ihf^k m L J^4 t-^C Z,7f i)\sj y^J-& J is 

? Lf-Xf "Lif wc jK 

4- ^ i— li r > ^7^4^ (Jpj* l£ Ji L^ f ^-vbl 

L? {/< ^ t> tjfj— b l^y: f*\rjL- iJij \f : Jj jt \ksf. ^ AJ I JlI -\jt 

J *\ i u£ ^ us^l u*> so t- 3D -=-r4 l c^^4-i^ r 

c^i>r=^ t'if \4 r Jdd*$%if^c/?r^^^$if>/2-*^ r 

if u y t ^ ^J/^ £— uv 4 ^J u 1 4. ij 1 — if f- ^7 j 

j^^7A\Jj tff ijfijii £j ijA* u otfv (j! j_jJU‘U"^ j 

X ji tf V1> d~'tSu ^ b L~^i Lj£ Eyi -\Jt ±J}/^if j7 f )s 

Jbl^ j JU Ijttfifjt/J sf: if (J 1 Vj y dZ—rf 

ifjbjifijj^ iSu^y^if (jtf ji^ 

i/ < i- i ySj/< J'L? if i/lfg- JyBvlA 1 imJiff S / 1 U r ^ (5 J b Jfc* -? Jb i— tf 

jo J/i/i /Jy (jj j 

fstfiffff**, (J j fe J^L^ 1 t'lf jC^ J'^X Zl \Jtjfif 

ftJifflqL 7 \jjt 
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& dr- Zl * — £?y G^V^ZJj i— Z- L' £T? 

(3^Z1 JrO hJ bZZ j[ Is L j G" 1 -w£>V ^ JjG i)A/[ £- 

~\Jt jW ( ijf, *fj: Zl UY* J d~ Z-~Z S * i G^^ f 

^>y'\j¥J\s*£- \)^^A i JV G^^g 

*2*0 ?'\ jZ X/ y*& c^iS* ££>/i / //j W tfv g£ cCi -4L- ^ 

-*^, Jyiy^ jf* g£ ytf u j -w% tf ii^ 1 ^ 

i J/c/ pb J.^ /jy" G-*ZZ G v jr^ if L?£ ^ G Jr^ZV 

£j£~J ffb Z-J^ffajL Z!l w<^(J wiV it? 1 C^ ^ 

dMj i Jx/^&aa \j} jtf* / g/$jX j ^ \/ ?Zl j^/jv^. y Ulf £g j 

i/iflt-.jVidr' Zl j* f^ijG/L-'Zl *>G *?\J? ZLZl Z-U# Z^t&lZl 

Zl Z/J ~JJ lT gCri JjjZ ^ j" G^l* <Z ^ ? l&s J l A 

L-tf'Jb 1 d^d- Zl G^ ^ bZZZ r cib 1 g^lS G^" 4 — U Jy G/i 

rtf 


wfi j^t G? Jf^'St- /s*J±} f" ~Jl ^ S J \P 1 £/GG t “£- 

^ GT — ^ . ji^fiji ^ . j tfi 1 _ — gT /g [<>v g^ * jj^ ^ ¥ijz* J\ 

\J Is /'5/d** \S Zl ^M\jt ;U’LU* 

lJ^;ui tfZ-^tf jivjU-f 

ji 4- > L Zl (j*? gK/^-Z W y^lf £-,< Z-/ 1 &l~i J ) f /^ fO < -4G 

r IVJ^l^ yj^t/ 6 V*/ 1 gC^ U" -?gJ ^G^^/Zl Z- /" , jJL^j 

;ut l/ y,4G. tfe j;^/ jZ>; lTg ! ^ ( 6 iP Zl ^Uf tfifc 41 - 

JUwWt£Uvjlt?lr ]S\r'd } ^ i ^C^d-^^^0\^^fd^iAS3j^S J ^ 
^ g t-/ ] *f l {*/ jZ^ZI P w/y Jj U 

gZj^j Vi-f/fe- ff£jjf £j>fs b* G ^Z? (G 1 

JjV? gJ ZZ f 1^4^ — — Ij G^£^ G^Zl l? hj S gJ ^ j 

JUi^L J^ITt tlJ^f ifiOZr' 
Jg g^ ^ J" 1 - Jk g 1 ^ -Z:/^ ^ *Lk; j^/J?$\ -k j 
g/* j_ gj z£ f-?/ui 1 ^J/^^f. tfG* 1 |^g^”G^ cf^jZ-lZ G/k 

~ l&f lC> ^ ^ Z-ZZ-v" s j L jj jCi? > j*>f f Z^j 

^Ij^l153(/ f 1980)^5 £,Z,%)>£$-&- ifjAzSfb*} jl>l ^.Gl ivJ) 

ItlFj jL ii-^'1 Jiji_ If Jj/ jyis'jyjj ^ (^UL- 
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t fui&s; fa' SCL 1 j'' wpc. J>j? // 

i fasM ct/j uZl jK5sJ 4- t/i t'li jtf’c 4^ Id J J c2 t/ 

4 -v(j<p!:L ^L. 

iX JV » j j fa'fa~Ul 2- — A 

* ifcte tSifa'"^ twJP'C JUu iJ>. LJ^Ij > 3\=4^ 

l£ 4 ^^4 J'f-uA'^ 

i. jU?j lTW>/ j/-£_ l*C/ ^// /y? .s^y* 

2 — fci cJ if" Jjl(7-V?* 

-<^s 

£h0*. JS l ( Jjsjfij$£ l?Z Z> f Z Jli/ lT J» 

(Zt? iJ jJji Mr (jy tivjf (ZV tX^ ^ t-^1 1 ^ ^ j L 

/ !s^J I J c>0?i V J I Jj uft Lru U tr ^ ^ (j/l^ ^ J ^ J 1 bV I j Z £ ^ 

X X UjX J y: Z Z *Z^ oC^ - Z Lvy 7 ^Z J j 

Z- ■ ^ f J A?A”~l+ Jt Lt “U-j cZI £fL"^ 

:L?b£> /t-U ?* A 1 

^ i/->0 J,'p 

^ ^ 

m *Jt -<fa Jj]^ Jl 0>d If ZhZZ^Z -<£ 2fC .^U j^ J i — / 

ZuZ ji jy>y* c^z \jA/'j uiZ ^ i/ij 

6 v 4 ^JkV^ A# Z y 1 f^// V ly Z Z V Z- [ Jy£ j>i£j~j 

A S^f ij^ S<rr' JJ H >X(j£ ZjI iff £S£?ij c£ J ,J ^ > 

Jy^W i— ^7vL vii \$£ : % Z/r^ bA\S^ ^-~ 

£-**> if A) JVM l-b ZL u 0j/ JyJjlj!: j>J*f uG r jy /^ 

<— t i ijj lu j/y> J Z c-[ J i 2 (Z Zi qT !/j / J\M J \£ 

j u-^zz i Tijz *A } f u^i fu~ ~%A** ^ ^ z !.l? jh j* un 

jt A *^ 14 } &- Zfj Zl i JjiJ tjZ JsM is* iA {j*A Z -V" 

“L? Z> 

Z J^V j 4 oo Z J}} iT^Z w Zy ^ j 

yj? lZ i 

ji (Jv* ^Z b i & jL j c*f- £— ijsJfaA -\Jl Jjf Zl* f*y J Ij 

Zl^C^/^Zy- ^Zt ^il zi 

Jyj»>'f J U - "? ^ ^ Z k^y ^ l/V* c£^ Z iX^y 

Ju^y “iZ ^- y Z _/ U-* L,^y j VI Z f* Z b 
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ijlfi t/ ii *sA>yJ J k-^r> A** 

J>y u/yjyyj I JU I (UXtfl jyv/ ^ Jlv^ac Jf !/ L*Jy l Jli* jU L£ If 

br jS&i,/ u*r^ ^ J/l >ui JT* Jij .L/j;uf J> jt 
13^ \J$Si j^/i* t? I Ji- jy (3_U^I 

_ <p- IfZ^ I if* L Jty ■~i w /j F iS3^ ? Wt f* *' ^ u b^Z- b ^ — If 

4— (jy l?yjf Z_ CC C^” J LW j£ Jl. U*Z- u 1 ^ 1 */^ f ^ 

ck ;A 2 d ^ 1 t'-L. t* xjj&s J if i y^_ x j/ jt *~a<C ui»j 

(J>" jfcl iT^ 1 ifi J/^/ J tr-&& tfLJv si fr f f 

4^L £~ cA ">* (J^ Ufz~ y»^ yy3 ijSa if (Variable} 

}f\ njt z£j £- \$/f\ f^ts t ^ 1 1 lP 

J- Zl w-^l/ * Jv *r<by *J> Fik '*>$£- 
y 0 cZI s+jjguj&cfl ZL 1 hPf^f) -Jy zLy \$a*a if Jyy*W' 

ij4^ jZj3J<£. Uj! gK '& L -/J^ 1 J Jy^/^ Z. *£^yj ^ l lX >^S w J\-{jf& 
f\ <J±'f/ % ~U1 CJL}ijJ>$JL ih^ U VWl 

j£ iJA^ ff \}yfj tr J Jy y u'jf V 1 C^;j/ Z ij *— /' 

-{Jt z£ t*/fyjJ Ju 

Mt >_ fC *yt l t t?o y» jT^ LjfTjj jf . **, j y V/ i^Hjmi t ^ 

( 4^_ L ^ |JjT C? 1^ jaTL'-il IT (JUjfyj ly by^ ) 

\J^a ~ul J(? ji £i- P i^* -4^ jC (Jy^ i (jj^X y 

y> bjj 4^1 jy j £'m\5 &^IT J T y iff ^ — ^// U l J 

j cTUyj J l! -c- (fyf^A A 't* $■ 1 ^ i J \r 

iJssf ^jj' y>yy lyjt i)3f U- &>“ \si (3 1^ I jcfy/ ^ jC yi jy A J by ^ c , } \f } I 

SjfJil* if ly AfjZ -u* ifj iyU fl- 

ji! yJJ J U (£Lj^I?v r ;-V^I ^ i- flhjti ^ylf 

jl/f \})Jv£- 0%^ — pSu^A' 2~y 2S-k£ / 

~£- iJ C y>^b / ^ 4^- ty/^ b .*' U iy^wll -4^- ^y U L-C L> jy ,^‘ 

4^. fj(? [^ y tP :Ly U^L i^l/j^jiywZl ^Llf Jy/r |J 

-^y: ULfT 4- ^ jjjyt>>C( t £- I J L^ 

Zl Jjy L- ^fljj/yil O^yA if>j J 6^(J^ “L$ ZA ft 'fajy'Xfi 

Jy ku [fCij^Jl l&yf Jlp^y Jt^ £iyr *yc jJy^j/^U (ji jyl 

b>3 if^J^U^, k- U g- ^ t^> J lT J L^V 
JLxjy: s^J^jSr^i.i jy’/zl i/ji/jrfjf \f“ c- Jl 

t/l 4^y ^^ifjhJ ^L- i/iy.iyZl ^ 

y J5 1 ^-T ciT ^ L ^ r ^ j j5^/Cu/> Zl J^yji y (ji ^ is* Zl 
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fr/lf V (j" u> i h y* f k_i^ J iktjiji YwA* 

v>.i (j U> b y ^ >yr 2 _<j i_ U J? Y Y-J^Ay* & L iS^-* (/ 

AtJ/ (jyldi 

fh/ 4 : L\ <Lf *1 JtwrZL 2 -J'sJ^ i/ J £-U= 

lTaL^^I 1 tTcs^ 1 |JI^ ^ -i — 

tAL iJr Jjfirjf J l.j i — ) Ji^t e Jit <£l ijA7ly A ?y 

|j% j Y i_Xi l Zl w* E?f Jy>? l/! (J^t/ L >* .ffi/l Y^/* jLcI Jly * 

ji Jj 1 05 l/ A -£» ^ L//Jt>i jd£ %\J\ -\J$\J iC wC^L :1 k 

Jii£ ( (Atr^ <iyr y»f C?v A f' V (^j [^lyj -£_ c//^ dr t/l Jut* 

tx [j 2 jj£?* Jb' [>yi J/ : Jji -(^ Jy^i (JjI* j;Z 1 l/i 

Ji> L^iy^ iji^" -\jt (Ju» Zl Z~ t? 

J^ljitC ^ Al Jyjl YA ^ Lr jYj Ji? /AY Y If dfe 7^ L d 7 

•r* jYi? £ ryf >j| ^ Jj-: JJ# \5\yZ (Jfe^'l ^“<S-jptA J^X U" 

j»i|^ If^t^#-^ i^wTi^Ly^-^/r/K y S^UU'JL- 

Jl- - _^_ > jf . J yy ,> tf'y'Lfi ,_^ i? A jij ^y*/" (~/yriJ,"i^ t ,'n J ,.r;sr, 

— ^ — ■ — " '■ — r " -| — ^ ■— '*•“ i ^ — -" | j w; ■ v- i-v ' ^ ' 

y>7^ ^ vj 1 '^y J^U M ^ ^L!j3f^jZl Jl-^jfvV 

Js ^ jx J> ^VZl t/^f f Y,L^ ^ L Y^t: ^d> ( 

w- ij? ^ ^ Jy If? if l £L iJtj 3 ^ jy V li? lT^ Z'f.i Lf^ ^ 

JvC YyT' Yi~X 

l/c- 6^ h 0 Ia Z- A/y fjjr -Xk 

«i— 1? i-Z? l f d^7 ^y -l! ~ Ly L I Ywi yy ij^l^ w^^y 

L- 20000^1 ^ jZjU>£~ 

U«ti id 

Y ij jj^/ijy: & } t ^ 1 1 ~d" >U ( L.A r f.>_i f tC^ i— l? ; * A c^ 1 L*V y L~ 

jyy^^L^AL. ^ [*' J(7* ^Aj^LSy^“Ly iV^ 

Jy^j YZ — ^y (#7 Uyf 

-\f*kj i-’ y L : “A J ^ (i^tf uA^ 

^ I? ^ tJLvjrf^ vj^ d>U ( i «v?) ^5?^ jl£* c/ Yw^,i f ti>^y \Jr 

p .< it Zl w^ 0'\) IVy: *L jx &) l J. y - Zr ^ ^ yZl ijj^y Jfyj 

id— ijy^A.sfi 

Zl y d>y vj r t,AYyi */s^. )r ^/^ 1 j^Cy /-A *7/* 
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L i-fs if JM? ft lp.cd 

Sour^afll-bf* '-iLuxtfjtL&'Jbi'i-xAe-AL CJ’lf 1 

2 - f— if*!) tS&l <-r* — fljec-) 

\}j\j'--'o/- J If a; L- ijic'l ? 

h&J. ,LG._ 6= b/k*jx- }j$&L. <JI -L fx»% j/<z- 
-$x&}ifs&/$±\> U*. 

r jf2. L jeVvJt' V \fd$\tf\ j i v*t>^ 

S jfi L yiyl U c/ c>^ ~ 

i-ytL-J libJIf. lT c^O’’" i !>05\J^)~> It-. 
sf£- Jy l/A; 

Zl i_lS £y Lf! : ur 2-lf ^ Oft futf 

'-f iSu>j^ r -y/i}y2~ 


"Cosmopolitan"^./ (J?* Mli-tCbt f/jf (Gauls) 


£&.*j£lfely S'-’V*, fcVJt ofrf ^ J cT 


M/wV ?\/*zjIj2bAjj/ i—y i \JHgjj£L- \£j* U^Zl &/OjI t/vV 
j/ l/I l £ LVL? zTi- t w^ r ;-Z_ f ^ C^L i u3w^ W jjU 


jiji— £T>J> 

Jh^L< If f^**£ jiTi^ 

ZjkI?jL jjl ^l!iU i^Lj/ 

y JjUT/jjj* jL Jj? U^V - uTu^J^ f // 
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f$L 1 6A J?v-V- i/" 

-W— j^yjyJj 1 d_ JjI jjififiif.S 

L^US/r i ‘ijb ufi u T Z. J .— - £ 

"Cy? (J* ifijpbj/- ■ ■ L J J*-?X dHiM d b 

ijfl^ ijl XL Jj? tJ£ * 370 I^l/! 

(^lyj^UZl L“lf b 1 JUl^Lj* \jf\Jt\j 

c^c Zl -i/tj^s tfCX Jic es Ol &X- , Jy\$ 4r lj Z (jf^i 

Ijtj it? w/l>/ ^7^ *0 jjZ 1 £ £ ^ f U (JVj £ <L l/ 1 7 £ 7 

/l^/j £/J> (J -*(i^ £> jjf^f J fcFZ~ Fiji *£^S^ti/j7 f ) "UyP 

3 i J cj C/ ^ ly I b-^i Uyj# r t-d* J k* tofc/tX? - J^j? 

£ -ftujjfjt ?/£ £tiXL >1*4- d< j£ 

4=-^tTi^Kff7^^(l/ L ^fi U I ^ n\ tjrv 

2iJ «L t/ f LSV <L* J7lS^>y?/ j>7 -S^Sj' i- 
djffJ&J If ^ Zl ffjttMScf/% ~0 J li^lf 4^^Ujlv^y 

l/i jJ Kv? L ^c- j£jfd^f\ £U'L<L H j /J^y l/I Z_ Jx* U Jj 

l^u*^4- <=- u//\jj^>i<L I J ; Zl 

- l/* ti-’ uU' - lA.* iw' f t y* wt j ^{$XL t/i ZZ i±*f\f' 7y **-/XL Ju (/ 

^ Lf? (SV^ i^Z- LJw^ Jtyy^ 

j & jLJ -\Jl t \**L- b Uy J- Zl (Jji CTJl j Z- ,k <JZ^ 

■jfirrf.i'JL L. U i-lf - ^ C ry 5y u 1 

t/^"ifi'- j j - ^- ij'i^y i— j< S ^/"c— y 123 i£i 

Ji> i_ u ^ X J t y^/v jL5r«. -XyX; ijn 1 yX-fe X 

?.<dc-h) y»ii. i/ijjr t- <L ' r d;f>’‘ J ,>‘ "Jujt'^Ji y 

■ 7^u^ r c£ b)< y v»z: yr^x 

>^-y^jLiscroii) jij^yyic- y c-^i 

c vy*?y J” 4? Ji^ij-wiff c-y 1 jj^ 

7^* f (3* ly I? p jU jS l l/^ jifl '^5 l3/^Z1 

Uti^UZl JTJjU^y^ Uj^L Ur _ uJ 

d^ [ ) vj ^ 6 li <z- c^Oy^Zl ,^ f yf t* 
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~ Jf V Uw C-! * 


i}# 




j£y* J^fj! f Jp £> kjTVy^ 1 f 1£* i- i? Zl ^ 

C///L *1? Jfifrt 7 [4 yjjZl (Horemheb)—^^^ 

ir>/' ju LjtiLyyj ii^L ai w^/Zl - tf fcrtfeL. j 

^£vjtf -<£- £y ET ^ 6^ ^ ifc 1 ^ J 6 -^g 1 ^^ JA> l^ - ^ 

*J^i iji J W ^y I wj> (c L- <z- *%£_ J fc- IT 




C^lit "t/tW Jkf dt yty^Oy^yr -(j^ jiJy* j^Uyjf^yU L£ l^J/-^CyJi- 

£ ^_yjfr*-jE^(/y> j / fojtijjglfjt 
<L - A y >'< £- J*/&i -£-*-% {/'<=- Ofj^ ftL 1 (/y 1 cf*M# l — t-f <£±- A 

-^Ef^yW lilj^l^/l J^yji Vj^wU (j/ Jl' /[}$** (jfjy r j£ 

i? ifl^ ■> J i ^.JyJ^L.^l^ Jyi^ *L (ji Jiy 5 ^ ^ 



ijy? ijf (J frj' >i y f £L *js ££. ii <L- f oy\>+iJ\tjeh 

-Jl^^jjJJ tit ^iJyby^ 
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/^jc L;f ij 1 >1^ l/“ j ij£V ;i j Om lr 

j£ t/** Lj tV ^ r “ ifj» 1 1 ^ ijif* {jyj [S' sz^}/.) -JS f 1 

Jl ijfj tr tji J^ jL MiS^z- 

i&iJiM [}*€ iSu*^iS~ L (S J-* 

$0 rfi— iS" *S'\/r$i& ss S( If I ^ — *if 

L^C^z J>irt Jf" ^4lf U~ 

f -if 

\Jt£ {ji 7 jjS I yjf j l C^zfyC^Ify?! JiAi 

Jr jjr ^ — (jj>v S &j* — J^jj^ jL^Ojt ij< \j% i jy ~l^L? j* uV^> i Zl 

^Z 1 j/HjU i- J J i/ f-|4 U; fryC*! <3^ i>v f £_ 1/^ (i^ *L Uf } 

f>A)ijt J$jy*9^^4L~jfL -[}/*— Zl U* (jl£f (L \)\f 

-J /^U ijjli^l J^r jfj |*yC-Xl *L ^ <ZL/J V -zCtf tjfj^ \Jsjj2** 

Lf J/ Lf^f (jfy Jjy»_ZbjZ -^Zj^ JV (3 LfTp^j vjJ Jl _fy L- /*p\. j u Sux? 

J (^y L-/jf& -£ Jtl 4 1 * Lf/t Ji^L 

-lTocUlTui J iJ Zl f^t/l <L w^ ^ -z. Uf J r^l <U j <L k 

taf Jj£ yy> ^ 1 ~U^j^ J^’4 ! \jJh£J'j\ 


i h 17 1 j i f .If y .W y_ 


.,/1l^i^ t, tf ; if/'i/ 


-i/ ^JiiflS^U'y Jy 

^trJU-4 C'X 

J*y^jZjy*t£jJ\slL JjU 1 ( */* yy) 

w t- ^VJ 1 V ^ ^^L> J Ujf-^ J £-?l ^ b it j 

jjt/j j« -Lb, JV jlr^L/^/j^ 

i- f Uf * jlf t- 

ik- ^ Cv <^>4^ U Lsfj lj)C *^J ^tjy^ 
j Lp j ji U& 2— & /y. Uf * |^-lT J ^ 

J 1 LTli^zjl J>LAf j j -U ^ L L^f ^ JiC 4 "ujT^ 

//j \£LjfjS o ij c- t/t aC <L^>? 

6 1 * uf tfi/ t/ii^t-b VLjOWU 4L./Ji tfe /U^.L Jif) 

tft&J &C f '-t- Jv^>j t/t^U l^f (JCHj Jill yj 

jj^t i/iff -uo^i- trv ^ ^ 

t/^J f Jy’> ly -^/f &sL- h *iL.^ tTj®^l7 I syO^ 1^ Ler^^c£^ 
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c)\r d* df ( d*— J l 

fy 5 L/if d^d 4- 

l^j L, bX (JjS?!^ y u/Uf ^ L w^T* ^ L 

l/ >6l J L< jf?4 «y*Z!l u ri “t/^C/z rAf £ j>* uy ^5 * l>>^ 4 d^ ( ' V * 

*il <J J >V J y U* ! ij Lf* lT> >y£ J/-t/? ?>* 1 / if, wi^d ^U^i’ tsij^ J?®;** 
U" L § u uf d dfj /g f ^ U< ij Ifj ) Zl )js/\** 

*J/*~ l£W \jf ^/Ld J J/>i f £?** ij^ (fd^/lj d J t 

OF** Z^^u^id* J/ZL^ j dt^-t# 

-ifi_ d/AuZ ^ 1 -j r/j 

L^/Zl s ij^tc C^c wXi 

iji U^"t > Jil j 1 f Jyf d^T 4 Jyy£ Z_ ^ u d lZ< jy 1 Jy $ J itvSf 

ZlJyU^ f y 

t/f td* l? dt^—^d* U^dd ~U? 4~ 

Ek jjf f \ m f^ i J f^ ■ -^j L^ j IjZj l^-L jLa^ 1 iTt . [L -■■■■• ^■’T 1! _ZV ^• jgr ^ I *** J? [J Jj 3 ^ 

yji jy v ij Sjj (jf i Xid^J' J\£ '/Jj 1 l" Id^u d 1 d> ^ ?4- J> i T 
-Zl {^Jj^t fjr* } \J\ Jf). cl- c<c J— ti. i— /&>$*/ J?*)- tf £Tj 
J^x 1 -lTl/> fr^gf t if*Sf 5 b^: ./> KL\f/ 

-Jf f'£ 1 4. c. £1 fJt/V Ipr feta j"! i? i/dc Ju- j J u 

1 

? J U' *c- 6 I ^ 

g ^ j h-^f |j, r ^'*l/' ^ (J L 9 jU J*- ijZ t/v fc-JU- 4 . 6 |^l? -/frr 

jjfZ—¥i 2^ Jf\sLr \j£-c-- >> fZl lf3 JL^ d ^ 1 ?^ — ^ ^ d£ d^ 1 
d^ ^ }^j£ViL J T j ,4, d^J L"> ^-l? d 1 ^ f dj' S \c J l^20*L 4-^ 

^ - UV 1 < w i. L/^jy J ^ d^ 'l/2 

fiL yi t V ji idJ /^y j^| Zl t/l yucl - ifK j^s f 

- \/j ii- r k -. 1 b-r If du^^ i— f~ 1 ji yj j (/^J^ t/t*L, /-jyy j r ZLy^ y 

h l— ^ L-ift J Z, J?y Z - <4 yd Jf*' j*\ wfi 4 -r' ^ 

6 j/ fjjif j fx d>* A y ir £ 41 Jy bfv 1 dwzl 

U^"* wi> yji<L$ 
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^ A -v? Jx J ^ I £ £ £ J U-p Xf£*y£ \Jv C^yTj vjJ Z? ^ t u 
A- A AaJA i jZ_ >U,y y J- l^ 1 / 

L* fj h y Z_> cJ/ ifw-' Ep pvt- “4- A&js^i/U 

\jA~A- if££*^ tjiifc ^lll |^* Jy^* 

J i^W *jZ t y ~ui ^ t?L fu/^A-iJji*Ak *J/*^ i^ 

l/^lT bE?yji j>*o J jOjj^L A- \J\ji\ J^f ^ |/^U 

J^b& l/J u& f vi {fA&t uS i/ 5 ^ lT hAohy Jpl^y Jl^ ^ 
J*y£ ^tgsfjjdl y L/" u$j %£\£/ Zi ^ Jx 

jy jZi> ~6 jC *i-x Jx ^ 6 ^* 7 — «-£V TJl jO^i ^ 
& \?l$ jZ (^\^£ 6^^*y jA/j rfl)^ A6^ A 

l>*d^ if ^ ^ Z£ (Jl^ 1 

Zl bfy jxbi J: &£ t/f & if ^j>/i Zl l/H* J & lAA/ 1 

Zl ^ f ^ 1 |jl l^ \J\ ~i£ X \) i>C^ J^lf L/i 

^jV f l$-^U*J&\-ydl-£\jZ{$ ( \'^iSJ~ii* l979o ^“<^- yU A- &A)sVss£> 

J $Ur)l}*-*y 3.4ii 16-w£'Oj^ J j^f5.i *zAtf\£flAs A 

* 1 970 j £ r* 'jAA l/ [ (j 1 S A 6 fz jy^J^zi (j is* c £t 

7 r :i ^ i‘ C&j 7> i_. jJ y*Tl r A l r ( i?i jtf _£*yl Z / i.lt^lf it i ^ j: ia7^ /il 

O-' V W w - ' T - V z. ^ ■ V **y V" 7 * " 7 w 1 - * - |r 

#1979-80 'zAu AAcA 1 ^/5* I* z^ zi iff' it* l z_ r ’tif -j* $ 

jAtAL S^-^A^ AA Ji£ J>vy Jt 

XL&~y\it Ji>y<Z^Zl Z-U±c jC^uU?^ 4 , fi 

ui (jy^d 1 ZL u ^ ii jAj: jAjA* i 

^ iJiC )\jZ lX £ S’ Li ^ £;: ^ iTv k £ Ui i_Z! J 11 if Jtj i—Z J>5 t/i£hf 

: jt y^£ b/s £$ 

*zAi)iS ■■■ J^i jJJ* 

Jl(jj A £ A £sf Jyj U^" 1 bj ' /j ^ *J“^> ?' t Jlf ^ JiZ ^ X 

u/ f < -t^tf \J ? £? fj££ ijilfi ^q?A^ -Xvj Jy 

^ fs?fiA\S\J!?>Js 6/jZ ij\£ cA^Ui A»jX±M-*,yl} 

i/lyj -4^ A/ A A^A^r- XQrA- jA ± JjMj * JJ* l jJf P 

y ij^ J {J^ b^L Jt^ 

jj £> *fi jAi A(\ Jl 

£ A <f ^ u ^ l/ ^ A A^y iJ i? ^ &?\A\) J y? so Zii 90 (3/ 

^iy^E-{^X*' ' 1979-UL^Uj/jj>Ue^^(X"/Z, Jji Z^ZlyJ^^ 
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C- 1 J wt £'Zl & tj G n (J“ Oy^ (Paleoanttifopologist) 

X 3,80,000 -l? Zl 

^jTj ( l? jyx^ if j 7 ij 1 ^ i (Jbj (jy ) iji >-£ jh j Jy* uChtt/£ 

ill G O hf £-KZ^lf 

-g£ ^ i Jrjp&fijZ Jl^wJ isv>< Jt^/ieowyUavji *JU 
jy/y jii? U *L ^ -Jg^V J 1 / Tj/ 2 — l/' L? f 4 l /^ 4 lT^^V ^ 7 

^ tfj£. * w L ^ k- &rv Jj> l^JU* if Jv£" L j J ttsf ^JJfk 

f$ fzLj}£~ (/L ji tJi^iS^j : f- \jfjfjt$j*i£' jP'J^ 

^ G? V |/lfc>lf IT JfXjf fO ,/Uf (j5t? Olfl wf^y 5 ft t» Jyi'T 
-\^\J }\fjL^ J. 

-( |^?*) lr If UV g- * - J? If i i/f "( Jf** ) 

y I Ij ^ I ’ *[*)&&<£. fO Jlyy^eL. ^ < r~ ^ —I/* J. 

Jk Jli>l2. Zliiuf^ U*V b Tt£ /^l£U du 1 "k^ 1 
- $ juifjd&iS-' if*L- u ri o^ 

^ &&£- 1)1 jji J LV -sjt 2fC J^J^sjs i * *iwZl JVW< «y i / "Sphinkx" *3 

JiLy/t-dlJ-S'L j i -<- 

-£. CPlU Jj/i^J-lj j-jjfe- 

-if.y)^ — s. J Ujj (fjt *&}£./' fw 
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